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EW! 3-COLOR LCD DISPLAY. 

ew LCD^technglogv displays 3 primary \ 
olors: Hare's cfolo$k at how it works. 
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• New Idea •State-Of-Solid-State 



SS-5705, THE ALL-NEW 3-INPUT 6-TRACE 
40 MHz OSCILLOSCOPE FROM IWATSU 
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i H and V axes accurate to within ±2 % 

i CRT with 12 kV accelerating voltage for bright traces 

i Three input channels, six traces: an enlarged delayed 

sweep waveform can be displayed for each channel for a 

total of 6 simultaneous traces. Each channel has its own 

position control. 

i Maximum delay jitter ot 1/20,000 
i Fastest sweep rate of 10 ns/div 
i Jitter I ess circuitry for stable high frequency signals 

observation. 
i High sensitivity: 1 mV/div 
i CH 1 signal output: 50 mV/div (into 50 Q) 

■ High -stability calibrator with frequency and voltage 
accurate to within ±1 %. 

■ Stable observation of video signals possible 

i Traces do not shift when the attenuator is switched 
i Pushbutton controls for easier operability and improved 

reliability, 
i Accuracy guaranteed in temperatures ranging from 10 to 

35°C (50 to 95°F). 
i Variable holdoff for triggering when observing complicated 

waveforms. 

■ FIX triggering 

■ Beam finder 




■ Frequency response extends 
beyond 40 MHz rating 



i Superb trigger sensitivity 

freezes even low level signals. 
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■ Single sweep: essential if waveforms are to be 
photographed. 

■ Trace rotation control allows compensation for inclination 
of traces due to terrestrial magnetism. 

■ Two probes provided as standard accessories: both 
switchable between 10:1 and 1:1. 

■ Wide range of optional extras for more diverse applications. 

■ Compact and lightweight: 282W x 1 52H x 403D mm 
(11-1/8"x6"x 15-7/8"), 7.2 kg (15.9 lbs). 



IWATSU 



IWATSU INSTRUMENTS INC. 

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201 ) 935-5220 TLX: 7109890255 
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KENWOOD 



..pacesetter in amateur radio 



R-11 portable receiver 






Kenwood's R-11 is the perfect "go 
anywhere" portable receiver. It 
covers the standard AM and FM 
Broadcast bands, plus nine addi- 
tional short wave bands. The R-11's 
selectivity is greatly enhanced by 
the use of double-conversion on 
short wave frequencies above 
5.95-MHz. High sensitivity coupled 
with a dual antenna system (tele- 
scopic and ferrite core) allow it lo 



reach out and bring in those distant 
stations from all over the world. 

Simplicity of operation is enhanced 
by a band-spread type tuning 
control. Electronic band switching, 
with LED band indicator, along with 
a tuning meter to indicate received 
signal strength, combine to provide 
you with superior listening capability. 
Safety Hold-Release switch prevents 
accidental station loss. Large front 
mounted speaker provides excellent 
sound quality. Tone switch adjusts 
for high, low and voice transmission. 



Optional HS-7 micro-head phones 
allow for private listening pleasure. 

All this along with a record output 
jack, external antenna terminal and 
a rugged and attractive carrying 
case make the R-11 portable 
receiver Ihe perfect travel 
companion! 

More information on the 
Kenwood receivers is available 
from authorized dealers of 
Trio-Kenwood Communicafions 
1111 Wesl Walnul Street, 
Complon, CA 90220. 




R-2000 Top-of-Uie-iine general 
coverage receiver • 1 50 kHz to 30 MHz 
• Ten memories • Dual 24 -hr clock with 
timer* Scanning • 100-240 VAC (Opt. 13.8 
VDC) »Opl.VHF (118-174 MHz converter) 



R-1000 High performance receiver 
• 200 kHz- 30 MHz • digital display/ 
clock/timer • 3 IF filters • PLL UP con- 
version • noise blanker • RF step atten- 
uator* 120-240 VAC (Optional 13,8 VDC). 



i 



R-600 General coverage receiver 

• 150 kHz- 30 MHz • digital display 

• 2 IF (liters • PLL UP conversion • i 
blanker • RF attenuator • Iront speaker 

• 100-240 VAC (Optional 13.8 VDC). 
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your TV performing 



What an eyeful! All six of these 
Zenith Chronratenna indoor antennas! 
So handsome, each in its own way, 
you'll swear we paid a designer's 
fee. But we didn't. 

for yourself how well any 

or and actually add what 

s touch to a room interior. 

it's why we refer to these 
itenna models as "America's 
Family of Indoor Antennas." 




We think you, too, 

will be equally generous 

with vour praises when 

you price them at your 

Zenith dealer's. 



973-828 






Sales Company/ Service, Parts & Accessories Division/ 11000 Seymour Avenue/ Franklin Park, Illinois 60131 
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SPECIAL 57 TURNKEY SYSTEMS 

FEATURE tf putting together a satellite-TV system 
component-by-component scares you, 
you'll be happy to hear about turnkey 
systems. Marc Stern 


RADIO 

49 WARC 84 

What is the future of 
shortwave broadcasting? 
Find out what went on at 
the latest World 
Administrative Radio 
Conference. 
Stanley Leinwoll 

94 COMMUNICATIONS 
CORNER 

Mobile digital 
communications. 
Herb Friedman 


BUILD THIS 60 TELE-TOLL TIMER 

Keep tabs on your phone bills! This device 
automatically times all of your phone calls. 
Gary McClellan 

65 COMPUTER-CONTROLLED IC TESTER 

Part 3, In the concluding part of this article, 
we expand the IC tester by adding an 
EPROM programmer. Floyd L, Oats 


VIDEO 
10 VIDEO NEWS 

The present and future of 
the fast-changing video 
scene. David Lachenbruch 

96 SERVICE CLINIC 

Servicing the easy way. 
Jack Darr 


TECHNOLOGY 45 OSCILLOSCOPES IN COLOR 

New breakthroughs in color-display 
technology may make the shadow-mask 
color CRT obsolete! Carl Laron 

84 SATELLITE TV 

A comparison of the past and present state 
of satellite-TV. Bob Cooper, Jr. 


COMPUTERS 
70 INTERFACING THE ZX81 
Part 4. Add a speech 
synthesizer to the ZX81 . 
Neil Bungard 

Following COMPUTER DIGEST 

page 86 a new high-tech, high- 
density disk drive; 
Computer-designed audio 
networks, and more! ! 


CIRCUITS AND 73 DESICNINC WITH LINEAR IC's 

COMPONENTS Part 6. A look at logarithmic and isolation 

amplifiers. Joseph J. Carr 

77 CMOS CLOCK CIRCUITS 

A multitude of versatile and inexpensive 
CMOS squarewave-generator circuits, 
Ray Marston 

86 NEW IDEAS 

A novel continuity tester. 

88 DESIGNER'S NOTEBOOK 

Controlling the speed of small DC motors. 
Robert Grossblatt 

90 DRAWING BOARD 

Useful applications for the 4089 binary rate 
multiplier IC. Robert Grossblatt 
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As a service lo readers, Radio- Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. Because of possible ^ 
variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for Itie safe and proper functioning of reader-built projects based oo 
upon or Irom plans or information published in this magazine. "^ 
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Diskette 
Users... 

When you've 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 

Call Commu nica tions Electronics 

Diskette order desk 

800-USA-DISK 

In Canada 800-CA1 -DISK 

Choose your brand 
Choose your price 

Product Description 

8" SSSD IBM Compatible 128B/S, 26 Sector 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSDD IBM Compatible (1 28 B/S, 26 Sectors) 

8" DSDD Soft Sector (Unformated) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (51 2 B/S, 1 5 Sectors) 

8" DSDD Soft Sector (1024 B/S. 8 Sectors) 

5V." SSSD Soft Sector w/Hub Ring 

5V«" SSSD Same as above but bulk product 

5V«" SSSD 10 Hard Sector w/Hub Ring 

' SSDD Soft Sector w/Hub Ring 
SSDD Same as above, but bulk product 
SSDD Soft Sector Flippy (use both sides) 

' SSDD 10 Hard Sector w/Hub Ring 
SW DSDD Soft Sector w/Hub Ring 
5V«" DSDD Same as above, but bulk product 
5V«" DSDD 10 Hard Sector w/Hub Ring 
5W DSDD 16 Hard Sector w/Hub Ring 
614" DSDD Soft Sector w/Hub Ring (96 TPI) 
3Vi" SSDD Soft Sector micro-floppy 
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Super Disk 
diskettes &■■ 
$0.94 each 



Wabash 
diskettes tr. 
$0.99 each 



BASF 
diskettes n. 
$1.44 each 



5'A" 
5V 
5%" 

sy<r 



Smr Dlik 

Pirt# 


lOd pilta 


Wituk 

Firt# 

fhi-p 










FI1M 










F131-P 










FIU-P 










F144-F 










FI4S-F 










F147-F 






Mil -r 


1.14 


Mi 1 A-P 


mit-f 


0.94 


H11A8-P 

•4i*-r 






5HI-P 


1.29 


K13A-P 


64IT-F 


1.09 


■iiu-r 

MiJA-P 










■41A-P 






im-t 


1.54 


II4X-P 


uti-r 


1.3-4 


M14II-F 
H44A-P 










■E4I-P 






asoi-r 


2.44 


■ Hft-F 



CE quit 

100 prlti 



BASF 



mi llik It) Part # 

1.59 

1.79 

1,89 

2.09 

209 

2.09 

2.09 

1.19 

0.99 

1.19 

1.34 
1.14 
1.99 
1.34 
159 
1.39 
159 
1.59 
2.49 



CE quit 

100 priti 
Fir flik iS! 



3M 
diskettes b. 
$1.44 each 

CE quill 

31 100 prir.1 

Pirt # p. I ilk |t) 



54974-P 



S49BD-P 



1.44 



1.79 



BSSS0-P 



ISSOO-P 
1DS00-P 



SOSDD-1 024-P 



1.94 



2.39 
2.89 



2.B9 



SSSOO-HK-P 164 

SJSOO-ll-P 1.44 



SQSDD-RH-P 



2,19 



um-r 

S41U-P 



2.99 
2.74 



5DS0D-9SHH-P 

3SSMD-P 



3.09 
3.74 



For more information 
about this brand call: 



Llfmtlmm warranty S yaar warranty 

Fir mn lili ii In* IW ul Fir nil Ml H waklik nil 

800-USA-DISK 800-323-9868 

li Hlul|» 313-171-1111 ll H[lllll3l!-5«3-63S3 
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Litellma warranty 
Fn nn lid ii H!f til 

800-343-4600 

HM#iJi:ii«lHtnJ-271-4DDC 



Llfmtlmm wmrrmnty 

Fir mm ii!* ii SH ull 

800-328-943B 

!■ Mluuitt BI2-736-9S24 



CE...your best source for diskettes 

For you the diskette buyer, if s a jungle out there. There are 
so many different brands to choose from, you need to go on 
a safari to find a good brand at a reasonable cost. 
Fortunately, CE has already hunted for the best diskettes 
and offers you an excellent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek* 
envelopes are only $ 1 5.00 per 1 00 pack. Use order # TE-5 
for a 100 pack of SVV diskette envelopes. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 300 
or more disks at the same time and deduct 1%; 500 or more 
saves you 2%; 1 ,000 or more saves 3%; 2,000 or more saves 
4%; 5,000 or more saves 5%; 10,000 or more saves 6%; 
50,000 or more saves 7%, 100,000 or more saves 8%, 
500,000 or more saves 9% and 1 ,000,000 or more disks earns 
you a 1 0% discount off our super low quantity 1 00 price. 
Almost all our diskettes are immediately available from CE. 
Our efficient warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible diskette that's right for 
you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer 
inquiries invited. 



Buy your diskettes from CE with confidence 

To g e 1 1 h e f ast es t d e I i ve ry of yo u r d i s kett e s, p h one you r o rde r d i re ct ly to 
ourorderdeskandchargeittoyourcreditcard.Wrlttenpurchaseorders 
are accepted from approved government agencies and most well rated 
firms at a 1 0% surcharge for net 1 billing. For maximum savings, your 
order should be prepaid. All sates are subject to availability, accept- 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A$5. 00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse In Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for$5.00 extra, and are payable with cash or certified check 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 1008-inch diskettes, or $6.00 per 100 diskettes and/or any 
fraction of 100 5'A- inch orSVHnch diskettes for U. P. S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
orAPO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 481 06 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by 
calling 800-CA1 -DISK. If you are outside the U.S. or in Michigan 
dial 31 3-973-8888. WU I telex anytime67 1-01 55. Ordertoday. 

Copyright o 1 984 Communications Electronics Inc. Ad * 030234 



COMMUNICATIONS 
ELECTRONICS™ 
Computer Products Division 

Box 1045 □ Ann Arbor, Michigan 481 06-1 045 U.S.A. 
Call toll-tree 800-USA-DISK or outside U.S.A. 313-973-8883 






Verbatim 
diskettes ti 
$1.59 each 



rtrt# 



CE iiut 

100 uric. 
P« urn 111 




Memorex 
diskettes ti 
$1.59 each 



M infill 

rtrt# 



CE hmL 

100 irici 
t« lilt It) 




Ultra 
diskettes 
$1.59 each 



Urn 
Intt 



Ultra 
Firtft 



CE ilMt 

100 inn 
fir (lit ill 




TDK 

diskettes t*. 
$1.59 each 



TDK 
P»rt# 




diskettes tv: 
$1.59 each 



CE quit 

1011 pries Fl|l 

Mr iltk It) Pirt # 



CE qui Hi 
100 irln 

■miik It] 




Oysan 
diskettes ti 
$1.94 each 



D|HI 

Pirt# 



CE iiiil 

900 prin 
lit il>k It) 



aosz-p 

3D16-P 

3090-P 
3102-P 



1.94 
1.94 
2.39 
2.89 



J1726-P 



B27Q1-P 



1.94 



2.89 



Fl-S-P 



F2 D-S-f 



2.34 



2.89 



FDIt-litN-r 



FD2D-P 



1.94 



2.89 



800501 -P 



100605-P 
■D0I03-P 



249 



2.69 
3.14 



3104-P 



2.89 



1270I-P 



2.89 



R0-t1024-P 



2.89 



F02D-I024-P 



2 89 



800S3S-P 



3.14 



23820-r 



1.59 



3411-F 



1.59 



51401-P 



1.59 



mo-s-p 



1.59 



■ DID-F 



159 



I0IIJ7-F 



1.94 



S2402-P 



1.99 



iiiii-r 



2,54 



3491-P 



2.19 



5Z401-P 



2.19 



MiD-t-P 



2.19 



■D2D-P 



2.19 



SO 2080- P 



2.64 



2BS23-P 



3.39 



Lilalime warranty 
Far -are inlo II VirilllH call 

800-538-8589 

ll hllfinll 4DB-245-4400 



3501-P 

6100-P 



2.99 
3.74 



9 year warranty 
Fir mtn lili ti ■ •■im ul 

800-448-1422 

Miiiir-FrMii luMpi ET 



5ZU1-P 



2.99 



Lltatime warranty 
Fir mm lili ■ Ulrn tin 

408-728-7777 

HltllrFrtrili 9 u-4 ■■ PI 
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Lifetime warranty 

fir Mn lili 11 TDK u.i 

800-645-6571 
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Utmttmm warranty 
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Cover 1 




A color display for an oscilloscope was always considered to be 
impractical : Even if the need for color was there, shadow-mask CRT's 
couldn't deliver the necessary resolution. 

However, Tektronix — by using their new liquid-crystal shutter in 
combination with a monochrome CRT — has found a practical way to 
add color displays to oscilloscopes. And it's a safe bet that we'll be 
seeing Tektronix's technology used In many, many other products in 
the near future. 



Next Month 



ON SALE NOVEMBER 22 



LCD TV 

A look at the technology that is bringing the dream of 
a hang-on-the-wall TV closer to reality. 

VIDEO CAMERAS 

A look at miniature, portable cameras for your VCR, 

FET POWER AMPLIFIER 

High power with high fidelity. 

ATARI GAME RECORDER 

Store your library of games for the 2600 on cassette 
tape! 

AND LOTS MORE! 
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More quality 

accessories for 

moreDMMs 

than anyone else 

in the world. 

Fluke has over thirty ways to expand 
the horizons of your DMM — even if your 
existing DMM is made by someone eise. 

Take our new, low-priced 801-400 cur- 
rent clamp, for example. It's one of five 
different accessories offered by Fluke to 
let you take safer, more accurate current 
measurements in high energy circuits. 

Or consider our universal temperature 
accessories. They convert your DMM 
into a thermometer for air, surface, and 
non-corrosive liquid temperature 
measurements. 

Fluke also offers a variety of probes to 
measure high voltage and probes for 
high frequency ac measurements. Plus a 
complete selection of test leads, battery 
eliminators, carrying cases, and more. 

Its the largest selection of DMM 
accessories available in the world. 

So why spend a lot of money on new 
equipment, when all you may really need 
are new accessories. 

To get the whole story, ask for a copy 
of our complete DMM accessories book- 
let. It's yours for free by contacting your 
local Fluke Distributor, or by calling toll- 
free 1-800-426-0361. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 




IN THE U.S. AND NON- 
EUROPEAN COUNTRIES: 
John Fluke Mfg. Co., Inc. 

P.O. Box 09090, M/S 2500 

Everett, WA 98206 

(206) 356-5400, Tlx: 152662 



IN EUROPE: 

Fluke (Holland) B.V. 

PO. Box 5053, 5004 EB 
Til bum. The Netherlands 
(013) 673973. Tin: 52237 
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Editorial 



Simple Problems are 
Harder to Solve 




Larry Steckler 



Wednesday evening is my time for relaxation. And 
there I was sitting in my most comfortable chair, 
videodisc player connected to the TV, and ready to 
enjoy one of my favorite movies. I reached for the 
remote for the Pioneer videodisc player, pointed it 
at the end of the room and pushed play, and at the 
speed of light my new General Electric TV set 
changed channels. 

A minor annoyance? Yes! A growing problem? 
Yes! Is it easy to solve? No! The only solutions I 
had available were to either hard-wire the remote to 
the videodisc player or to replace the TV set. 

The problem was a simple one; both remote- 
control systems used the same frequencies for 
different functions. 

The solution is also potentially simple — ask the 
consumer-electronics industry to establish a set of 
standards for remote control. All that is needed is 
for all the manufacturers to agree that on -off for TV 
sets is channel 1, while on-off for videodisc is 
channel 2 and so on. Obviously we'll be smart 
enough to leave room for devices that haven't yet 
been invented. 

Some individual manufacturers have already 
taken a step in that direction. RCA, for example, 



packs a remote unit with some of their new TV's 
that also has the capability of controlling an RCA 
videotape recorder. Sony has set up a system where 
specific frequencies have been reserved for the 
functions of ail of their latest remote-controlled 
consumer-electronics gear. They even provide a 
master function so that you can turn everything off 
with a single push of a button. But the catch is that 
the RCA system and the Sony systems are not 
compatible. And while each individual 
manufacturer tries to do its best to be sure that its 
system does not conflict with others, they don't 
always succeed. 

Thus, it is easy to visualize a situation where you 
are seated surrounded by a host of individual 
remote-control units — you could have one for the 
TV, a second for the VCR, a third for your videodisc 
player, a fourth for your stereo system, and so on. 

That's ridiculous! We're smart enough to put 
communications satellites in space; we've got to be 
smart enough to cooperate enough to develop a set 
of standards for remote control of consumer- 
electronics devices. I know Macy's isn't noted for 
telling Gimbel's, but through the auspices of the 
EIA (that's the Electronics Industries Association), 
we ought to be able to resolve that simple remote- 
control problem. 
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Like a smoke detector protects 
you from fire, a Uniden' 
Bearcat" Scanner Radio is a 
simple way to help protect you 
from neighborhood crime. 
Because if a crime wave hits, 
you'll be the first to know about 
it with up-to-the-minute police 
reports. And you'll be ready to 
take precautions against the 
kind of people who do their 
shopping at night. 



Get up to $50 back on Uniden" Bearcat' Scanners. . 

To get the rebate on the Uniden" Bearcat* Scanner you've | 

purchased, send: (1 ) ortai nal dated sates slip (non-returnable), ■ 

(2) purchase confirmation cut from carton flap, and (3) this | 

completed request to : Crime Detector Rebate. RO Sox 5020B . j 
Indianapolis, Indiana 46256. 

Please circle the scanner purchased: 



I Uniden provides major financial support to the Neighborhood Crime Prevention Coordinating Committee. 
c 1984 Uniden Corporation of America 

CIRCLE 99 ON FREE INFORMATION CARD 



(DBC-30WS5O Rebate 

(2) 60-210X17*25 Rebate 

(3) BC-100/S2S Rebate 

(4) BC-20/20/S20 Rebate 

(5) BC-25WS20 Rebate 

(6) BC-220/S20 Rebate 
(7)BC-260/$l5Rebate 
(8)BC-201/Sl5Rebate 



(9) BC-200/S10 Rebate 
(10) BC-1SW$5 Rebate 
(11)BC-1S5/S5 Rebate 

(12) BC-1 51 /S5 Rebate 

(13) BC-5-&S5 Rebate 

(14) BC-5VSS Rebate 

( 1 5) BC-1 5.' $5 Rebate 



First Initial 



Address 



City 



Slate 



Zip 



Requests must be postmarked by December 8. 1984. 
otter valid only on purchase made between October I , 1964 and November 
JS. 1984. Al requests mud be posVnaraad by December B. ISS4 Unit ai 
one Uniden' Sweat' Scanner pot houeehefcs, end/or conaureer, regard- 
baa at number otUntden" Bearcat" Scanners ourehased Tl*sis a con- 
sumer rebate otter oiey. ResePers, ccmoaniea and emptoree* oi Uniden.* 
mwr Bdvenjamn aoenekrs, oTalnbutors and retaifars are not eboiole This 
offrcsal couconmusr accompany all requests, end may no! be reproduced 
Tha otter may not be used in conjunction with any other rebate otter horn 
unldan" Bearcat: Otter uood only B USA UsW *t»a laxed or wohitJsW 
by lew. Aiow 6-e *eoks fer oobvory of check. 

uniden 

aj2xuiaCO±- 
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Video News 



DAVID LACHENBRTJCH 

COltfTRIBUTING EDITOR 
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• Home control by video. Going on the 
market before year's end is General Electric's 
HomeMinder system that can operate key 
household devices from the family TV set — adjust 
temperatures, dim lights, turn appliances on and 
off at specific times, store messages, and display 
important dates and appointments. The system 
also can be addressed at a distance by means of a 
pushbutton telephone. HomeMinder uses the 
X-10 system developed several years ago by BSR. 
Each appliance or electrical socket is fitted to a 
module, which may be operated from the central 
microcomputer by means of a wireless remote 
control, and all functions are depicted 
graphically on the TV screen. 

HomeMinder initially comes in two versions — a 
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FIG. 1 



$400, set-top system with its own remote control, 
designed for connecting to any television set, and 
a 25 -inch color monitor- receiver with everything 
built in and using a single hand- held wireless 
remote-control unit to operate both the TV set 
and the HomeMinder. The on-screen visuals 
show diagrams of every room of the house (up to 
10 rooms) along with numbered menus of lights 
and appliances. On-screen prompts (see Fig. 1) 
help the user to operate the system step by step, 



such as "What do you want to turn on?" or 
"Where is it?" Up to 100 lights and appliances 
may be controlled from the HomeMinder, which 
has 64K ROM and 4K RAM memory. 

• VCR Reliability. The service record of VCR's 
already compares with that of color TV, according 
to manufacturers and marketers of the product. 
One major manufacturer tracked 665,000 VCR's 
of 15 of its models sold since 1981 for 18 months 
and found the "overall defect rate" to be 4.7%. 
There were service calls on 6.3% of the units over 
the 18-month period, but 25% of these were found 
to be unwarranted — due to such causes as battery 
inserted backwards, deck not plugged in, etc. The 
same company found that video cameras had only 
a 2,9% defect rate in 18 months. 

Another company listed these top 10 causes of 
failures during the warranty period: Belts, 21.5%; 
IC's, 8,8%; tape heads, 4.6%; idlers and pulleys, 
4.4%; circuit-board assemblies, 3,9%; motors, 
2.5%; switches, 1.5%; tape-loading mechanism, 
1.6%; remote-control hand units, 1.3%, and relays, 
1%. 

Early fears of short head life haven't been borne 
out by the facts. Manufacturers report their tests 
show head life of up to 3,000 hours if good-quality 
tape is used. One major VCR rental firm puts 
actual life at 1,000 hours and adds: "Head 
problems always relate to tape quality or tape 
cleaning." Although some VCR manufacturers 
recommend one swipe of a head-cleaning cassette 
when the picture deteriorates, others warn 
against any consumer head cleaning, and they all 
agree that here is a major cause of head 
problems. The worst offenders frequently are 
audiophiles, who are so accustomed to frequent 
cleaning of audio-tape recorder heads that they do 
the same to their VCR's. That can be very 
damaging because of the speed at which the 
heads revolve and the delicacy of the heads. The 
other major cause of head problems — poor- 
quality tape — results in clogging of heads with 
flaked off coating. Videotape is one product in 
which brand name is all- important. R-B 
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Where's Your ELECTRONICS Career Headed? 




The Move You Moke Today Can Shape Your Future 



Yes it's your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 



Free Details Available from: 

Grantham College of Engineering 

2500 South La Cienega Blvd. 

P. O. Box 35499 

Los Angeles, CA 90035 



Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 



We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 

Grantham College of Engineering 11-84 
P. O. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 



Name. 



-Age- 



Address. 
City 



.State. 



_Zip_ 
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PHILIPS LIHlliiiaj WEST0N II 



I' Non-Linasr SysUmi 



LEADER 




• 0.3% Accuracy 

• Manual or 

Autorange 

10A + mA Range 
• Beeper 

• "Touch-Hold" 
Function 



WE CARRY A FULL 
LINE OF FLUKE 
MULTI-METERS. 

IN STOCK NOW 




4Vz DIGIT 
MULTIMETERS 



IFLUKEI 
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MODEL 

8060A 



• Frequency measuements to 
200KHz 

• dB measurements 

• Basic dc accuracy 0.4%: 10. ■ V, 
10 nA and 10 mo sensitivity 

• Relative measurements 

• True fiMS 

• Highspeed Beeper 



FLUKE 



SERIES 




MULTIMETERS 



• Analog Display • Rotary Knob • Volts AC & 
DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 

• 2000+ Hour Battery Life w/ Power Down "Sleep 
Mode" • New Test Leads • VDE & UL Approval 




POWER SUPPLIES 




299 



95 



MODEL 
1601 



• Isolated O50VDC, continuously 
variable; 0-2A in lour ranges 

• Fully automatic shutdown, 
adjustable current iimlt 

■ Perfect lor solid slate servicing 



*329 



MODEL 1650 



• Functions as three separate 
supplies 

• Exclusive tracking circuit 

• Fixed ouiput SVDC, 5A 

• Two to 25VDC outputs at 0.5A 

• Fully automatic, current-limited 
overload protection 



$QQ00 



99 



75 



• 0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 
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INDUSTRIAL 

TRANSISTOR 

TESTER 



s 199 
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MODEL 
S20B 

Now with HI LO Drive 

Works in-circuit when 
others won't 

Identifies all three tran- 
sistor leads 

Random lead connection 

Audibly and visually in- 
dicates GOOD transistor 



• 0.7% Accuracy 

• Autorange Only 

• 10 Amp Only 



70 MHz Dual Time Base 
SCOPE model 




PfllCE DOES NOT 
INCLUDE PROBES 

• 1mV/division sensitivity to 70 
MHz 

• 500 fi V/division cascade 
sensitivity 

• Four- in put operation provides 
trigger view on 4 separate inputs 

• Alternate time base operation 

• Switching power supply delivers 
best efficiency and regulation at 
lowest weight 



EE3k FUNCTION GENERATORS 




• Sine, square and triangle output 

• Variable and fixed TTL outputs 

• 0.1 Hz to 1MHz In stx ranges 

• Push button range and function 
selection 

• Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 



MODEL 

3020 



J 319 



95 



SWEEP FUNCTION 

• Four instruments in one package 
— sweep generator, function 
generator, pulse generator, tone- 
burst generator 

• Covers 0.02HZ-2MHZ 

• 1000:1 tuning range 

• Low- distort ion high-accuracy 
outputs 




CAPACITANCE METERS 
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MODEL 830 



Automatically mea- 
sures capacitance 
from O.lpF to 200mF 

O.lpF resolution 

0.2% basic 
accuracy 

V/2 digit LCD display 



159 
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MODEL 820 

■ Resolves to 0.1pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange Indication 
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DORIC 
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HICKOK 
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v-422 viaa 

DC to 40 MHz, 

1mV/div, dual-trace, 
DC offset function 



I 



V-222 



$499 95 




HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 



DC to 20 MHz, 
1mV/div, dual-trace, 
DC off. func, Alt. 
magnify function 



ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 



I 



V-212 



$ 439 



DC to 20 MHz, 
1mV/div, dual-trace 



BECKMAN'S CIRCUITMATE * 
ALL UNDER $100 



V-1050F 

100 MHz Quad Trace 

w/delay sweep 

$ 939 05 

V-650F WV 

60 MHz Dual Trace 
w/delay sweep 



PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE.] 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 



AVAILABLE NOW. 
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Circuitmate DM 20— 
3% -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
hFE test, conductance, 
10 amps AC and DC 
ranges, auto-polarity 
auto-zero, auto- 
decimal 



s 79 



95 




Circuitmate DM-25— 

3Vi digit, pocket-size 

multimeter; 0.5% Vac 

accuracy, diode test, 

capacitance, continuity 

beeper, conductance, 

10 amps AC and DC 

ranges, auto-polarity, 

auto-zero, auto- 

declmal 




69 
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Circuitmate DM-40 — 
3Vi-digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 



The DM73 is the smallest digital 

multimeter on the market. Its 

probe-style design makes It Ideal 

for taking measurements in hard-; 

to-reach test areas. 



! 89 
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Circuitmate DM 45 — 
3Vi-digit multimeter; 
0.5% Vdc accuracy, 
diode test 7 continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, autc-polarlty, 
auto-decimal 



s 76 



95 




•Small Size 
•Complete 

Autoranging 
•"Touch Hold"| 
•Audible 

continuity 

checking 



The DM 77 gives you 

the convenience of 

autoranging plus 10 

amps addc 

measurement 

capability. You simply 

select the function 

you want, and the 

DM 77 automatically 

sets the required 

range. 



toll free hot line THE TEST EQUIPMENT SPECIALISTS 

800-223-0474 ADVANCi 



26 WEST 46th STREET. NEW YORK, N.Y. 10036 
212-730-7030 



ELECTRONIC 




WHAT'S N EWS 



Revolutionary advance in circuit printing 



A major new printed-circuit- 
production process that will give 
producers of printed circuits sav- 
ings ranging into millions of dol- 
lars has been developed by 
scientists of the General Electric 
Research and Development Cen- 
ter at Schenectady, NY. 

Secret of the new process is a 
family of special metallic "inks" 
consisting of a liquid polymer 
"loaded" with fine powdered met- 
als — a mixture of iron and nickel. 
To define the circuit pattern, the 
ink is transferred to an insulating 
substrate (circuit board) by screen 
printing, The board is then run 
through an oven to harden and 
cure the ink. 

The board is then dipped into a 
copper-sulfate bath to plate it with 
copper. While in the bath, some of 
the metal powder in the cured ink 
pattern dissolves (going into solu- 

■ 



tion as ferric sulfate) and copper 
from the bath takes its place. The 
process takes about five minutes 
(versus as much as eight hours for 
older techniques). 

With the new process, circuits 
can be printed on almost any sub- 
strate — glass, paper, plastics and 
even (property insulated) steel. A 
new polymer insulation makes 
steel a highly practical substrate. 
The insulation has high dielectric 
strength, and is flexible, enabling 
the steel to be bent, if desired. 

With the new insulation, cost 
savings of over 10:1 can be 
achieved by fabricating multi-layer 
circuits. The single-layer printed 
circuit is coated with the dielectric 
layer — leaving holes where layer- 
to-layer interconnections are de- 
sired—and another circuit is laid 
out on it. The procedure ts repeat- 
ed to form a number of layers. 




G.E. SCIENTISTS ROBERT WOJNAROWSKI (right) AND CHARLES W. EICHELBERCER in (he 
final stage of a new printed- circuit process expected to save millions of dollars a year. 



DBS applicants alter their plans 

Three DBS applicants— CBS, 
Western Union, and RCA Amer- 
ieom — have altered their plans, 
leaving only five applicants pre- 
pared to commence DBS program- 
ming by the end of this decade. 

CBS has abandoned its DBS 
plans, and has dropped out of a 
possible joint venture with Satel- 
lite TV Corporation. Western 
Union has also decided not to pur- 
sue its proposed Ku-band service. 
Rather than withdrawing com- 
pletely, RCA Americom has scaled 
back its plans. They have 
postponed any possible start-up 
until at Ieast1989, and will use just 
two 16-channel satellites as op- 
posed to their originally proposed 
four. 

Many of those still proceeding 
with DBS are altering the details of 
their proposed services. For exam- 
ple, STC, a subsidiary of Comsat, 
now is seeking to co-locate two 
satellites at 110° west longitude in- 
stead of their originally proposed 
101°. STC also wants to use six 
channels to cover the entire U.S. 
upon launch. Originally they 
planned to start offering service to 
just the eastern part of the country, 
with western-U.S. service to com- 
mence later. 

New infrared detector 
may be used in space 

A new way of making ultrasen- 
sitive indium antimonide infrared 
detectors usable in space satellites 
should result in an appreciable im- 
provement in the imaging abilities 
of satellites that are used for 
weather forecasting and a host of 
other applications. 

Until now, indium antimonide 

detectors have been limited to 

land-based equipment or aircraft, 

continued on page 21 
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LITTLE 
THINGS 
MEAN 
A LOT 



Being the first company to 
make solderless breadboards 
isn't necessarily what makes 
us the best. It's all the little 
things you don't see, like our 
spring clip terminals, that make 
A P* PRODUCTS 
ACEEOARDS SO 
big on reliability. 

From our larg- 
est ACEBOARD 
with over 5000 tie" 
points, to a single tie 
point block, our spring clip 
terminals give you nothing 
but good, solid contact on 
every connection. They accom- 
modate a wide variety of leads 
and have the best electrical 
properties, because our spring 
clips are solid afloy, not plated 
nickel. We've even developed 
enough normal force to break 
through any oxides which could 
occur on solder plated leads. 
You've come to trust our test 
clips for the same reason. 

Since one bad connection 
can ruin a whole circuit, we pay 
close attention to how wel I our 
spring clip terminals sit within 
the insulator cell areas. 
Spring clip edges are 
never exposed at the 
insertion window. 





Leads 

won't buckle, clips 
won't oxidize, it all adds 
up to longer life. 

Even from the out- 
-_, side there's more 
to an ACEBOARD 
than meets the 
eye. Our durable 
Acetal Copolymer 
plastic body is a 
good insulatorwith excellent 
dielectric properties. 
And special manu- 
facturingtechniques 
in the insertion of the 
contacts into the 
plastic body insure 
that your Breadboard 
will always remain 
flat. No skimping or 
planned obsolescence 
here. Agai n , just good 
solid contact on 
every connection. 

Turn our breadboard 
body over.. .and you'll dis- 
cover another key to it's 
reliability. The 
double-sided 
adhesive 
foam you'll 



LLIJi 



see there 

is more than a pres- 
sure sensitive mount. 
It also insulates to prevent 
shorts and seals the bot- 
tom of the individual 
spring clip cells. 
If solder shavings from 

resistors or com- 



ponent leads 
drop into the 
cell, they can't 
spread into 
other cells to 
short them out. 
Take a close 
look at our 
ACE BOARDS. 
A P PRODUCTS 
has the biggest 
and most com- 
plete line of 
ACEBOARD sizes. It's 
also our commit- 
ment to you 
that if your 
ACEBOARD 
doesn't 




work perfectly, bring it 
back to your A P PRODUCTS 
distributor. He'll replace it, 
no hassles. 

To help you see for yourself 
what a big difference the little 
things make, we're offering 
you a 10% discount on the entire 
A P PRODUCTS ACEBOARD/ 
Breadboard line. 

Just fill out the coupon 
and present it to your 
AP PRODUCTS distributor. 






For the name of the 

distributor nearest you, 

call TOLL FREE (800) 321-9668. 

(In Ohio, call collect: (216) 354-2101 ). 





A P PRODUCTS 
INCORPORATED 

93 2 5 Progress Parkway, Box 540 
Mentor, Ohio 44060, [216] 354-2101 
TWX: 810-425-2250 

In Canada, call Lenbrook Electronics * [416] 477-7722 
CIRCLE 87 ON FREE INFORMATION CARD 




This coupon is worth 10% off the purchase 

price of any size ACEBOARD or Breadboard product. 

Offer expires 12/31/84. 

Your Name 



Address , 
City 



State . 



Zip. 



Dealer Name. 



ACEBOARD # . 

Limit 5 ACEGOARDS or Breadboards per coupon. Oiler valid only al pari ici pel ing A P PRODUCTS distributors. 

100015-1259 



NRI gives you ALL 

need to repair ALL 



When you've learned the 
basics the NRI way, you can 
troubleshoot the entire system— 
and earn good money doing it! 



Total System Training from 
NRI: Boards to Peripherals 

As an NRI graduate, you'll 
be qualified to fix just about 
everything that can go wrong, 
for any major brand of desktop 
microcomputer (and a large 
chunk of the aging minicomputer 
population, 
as well). 



"Uh-oh. The computer's 
down. Again." 

Surely the above words are 
the most dreaded sounds in 
most offices. For business 
owners, lost computer time 
means lost money. For 
customers, it usually means 
frustration, delay and a strong 
temptation to take a walk to the 
nearest competitor. 

ButfortheNRI-trained 
computer service technician, 
a down computer can mean 
higher earnings or even the 
opportunity to start your own 
computer-maintenance 
business. 

Fixing computers: 
fastest growing occupation 
in the U.S. 

Whether the flaw is in a cir- 
cuit board, a disk drive (often) or 
a printer (very often), everybody 
wants it fixed— and fixed fast. 

It's little wonder that 
America's continuing love affair 
with the microcomputer has led 
to growing job opportunities. 
The U.S. Department of Labor 
recently projected that the 
number of computer service 
jobs will double before the year 
1 995. The same agency also 
reports median earnings of full- 
time computer service techni- 
cians are $430 per week (with 



much higher earnings for 
experienced service per- 
sons). And while all 
computer-related job 
opportunities are 
expanding, the 
computer service 
technician is the 
fastest growing job 
category of all (48% 
faster than electrical 
engineers, 92% faster 
than injection mold 
machine operators). 

Choose from a 
wide variety of 
career paths 

As a 
trained com- 
puter techni- 
cian, you have 
an unusually 
wide variety of 
choice of 
career paths: 
working for a 
large corporation 
or an independent; 
making office calls or 
staying in the shop; 
working for a retailer or 
for a specialized service 
firm— even starting your 
own prosperous computer 
repair business. The demand 
is everywhere— and the demand 
is growing. 








IBM /s a Registered Trademark of 
Intemationai Business Machine Corporation. 
Epson is a Registered Trademark of Epson America, Inc. 
Appte and the Apple logo are Registered Trademarks of 
Apple Computer* fnc* 

Compaq is a Registered Trademark of COMPAQ 
Computer Corporation, 
Q19S4 AT&T Technologies, Inc. 



toe training you'll 
microcomputers. 



Only a person who knows 
md fully understands all the 
inderlying fundamentals of 
nicrocomputers can hope to be 
ible to tackle al I microcom- 
>uters. NRI has known the need 
or thoroughly understanding 
undarnentals since 1914, when 
ve trained the first of our over 
>ne million technicians. 

NRI's training is hands-on 
raining. We know, and you 
;now, that theory without prac- 
ical exercises is soon forgotten. 
So we give you 
joth. You get 
>ractical 
experience 
n writing 




programs in BASIC, testing and 
debugging systems. You'll learn 
how to install an expansion 
board, how to troubleshoot 
pesky circuit flaws. Using NRI's 
exclusive Discovery Lab®, you'll 
perform over 60 experiments. 
You'll learn how to fix the 
slipped disk drive and how to fix 
the tt@\\[@ printer. 

Learn at home, in your 
spare time 

You learn at your conveni- 
ence, at your own most com- 
fortable pace. Without 
classroom pressures, 
without rigid night- 
school schedules, 
without wasted gasoline, 
Your personal NRI in- 
structor and the NRI staff 
are with you all the way. 
They'll answer your 
questions, give you 
guidance— even 
give special help if 
you need it. 

Computer, disk 
drive and printer 
—ail yours to 
keep 

As part 
of your 
training, 
you work 
with a 
TRS-80 
Model 4, a 
powerful 
microcom- 
puter with many of 
the features and 
capabilities of machines 
costing three times as much. 
You'll install a double- 
density disk drive and a Gemini 
10X printer. And the entire 
system— computer, drive, 



printer and manuals— is yours 
to keep, as part of your training. 

Your NRI catalog is free; 
send the card today 

Send the postage-paid 
card now for your free 100-page 
catalog from NRI. It's the first 
step you'll take toward joining 
the growing, exciting world of 
microcomputers. Your NRI train- 
ing can lead to wider oppor- 
tunities and a better income. 

And NRI, the oldest and 
largest home study school, is 
ready to help you get where you 
want to go. (Note: if the card has 
been removed, please write to 
us today and ask for our free 
100-page catalog.) 




Your NRI course includes this modern 64K 
RAM microcomputer, dual-density disk 
drive, dot matrix printer. . .plus a profes- 
sional LCD multimeter, NRI Discovery Lab 
and hundreds of demonstrations and 
experiments. It's alt yours to keep. 



SCHOOLS 

McGraw-Hill 

Continuing Education Center 

3939 Wisconsin Avenue 
Washington, D.C. 20016 m,<, j 

We'll give you tomorrow. ■. il 

TRS-SG is a. iradomarfc or the Radio Shack division of Tandy Corp. 



The world Famous Simpson 260' 

over 3,000,000 Sold 
and Still the world's 
Most Preferred, 
Multimeter. . . 
Analog or Digital 






Does Things 

That Even the Best Digitals 

Are unable to do, including Ours 

(And We Have 16 of the Best!) 

• "Instant" continuous null, peak, trend and continuity 
indications 

• High immunity to transients and RF interference 

• Does not generate EMI (electromagnetic interference) 

• dB ranges at no extra cost 

• Highest common mode and normal mode rejection 

• Resistance indication from zero to infinity 

• Self-powered on all voltage, current and dB 
ranges — no batteries or AC line connections 

• Reliable, accurate performance, even under extreme 
environments 

'chips" 



Easy, low-cost maintenance — no expensive 
to fail 



UL Listed per UL 1244 "Standard for Safety— Elec- 
trical and Electronic Measuring and Testing 
Instruments" 

Plus a complete line of UL Recognized test accessor- 
ies — test leads, amp-clamps, H.V, probes 

Options include mirrored scale, overload relay protec- 
tions, ever ready case, roll top carrying case, et al. 




The Simpson 260 
Family includes 
12 ul Listed VOMS 




liA /VM* 

OUR 50th ANNIVERSARY YEAR | 

SIMPSON ELECTRIC COMPANY 

A Katy Industries, Inc. Subsidiary 

853 Dundee Avenue, Elgin, Illinois 60120-3090 

(312) 697-2260 ■ Telex 72-2416 • Cable SIMELCO 

IN CANADA: Bach -Simpson, Ltd., London, Ontario 

IN ENGLAND: Bach-Simpson (U,K.) Ltd., Wadebridge, Cornwall 

IN INDIA: Ruttonsha-Simpson Private. Ltd.. Vikhroll, Bombay 




And for Those People Who Want a Digital as Well as an Analog VOM. . .Simpson Has the Largest Line 
of Hand-Held, Hand Portable and Bench-Portable DM Ms ■3mK"«>¥i^B^k^ 
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because of their extreme cooling 
requirements. Such detectors 
must be operated at temperatures 
below —300 degrees F, making 
cooling with liquid nitrogen or he- 
lium necessary. Those coolants 
evaporate and must be re- 
plenished, ruling them out for un- 
attended space satellites. 

The material prepared by Gener- 
al Electric scientist Dr. Wirojana 
Tantraporn will permit detectors 
to perform effectively at -240 de- 
grees F. That temperature can be 
maintained indefinitely by satellite 
refrigeration systems powered by 
solar cells. 

Dr. Tantraporn determined that 
certain types of impurities in the 
material were important in deter- 
mining its operating temperature, 
and was able to develop a process 
that controls the type and amount 
of impurities. In his process, a 
conventional indium antimonide 
wafer is coated with a thin, high- 
purity overlayer consisting of indi- 
um, antimony, and a special im- 
purity, or dopant. 

In-office "voice mail" 
developed by Fujitsu 

An intra-office "voice mail" 
computer system that can log a 
voice message into a storage unit 
and forward it to the recipient later 
is announced by Fujitsu, Message- 
recording systems are familiar, but 
previous ones have been able only 
to record the messages on an aux- 
iliary tape recorder. 

With the new voice-mail system 
(VMS), if the caller finds the exten- 
sion he has called busy or unat- 
tended, he flashes the VMS and 
repeats his message. The VMS 
stores the message, then 
periodically rings the called party 
until the receiver is picked up. 

The VMS provides up to 2,000 
extensions with services, and can 



process up to 24 messages at once, 
with a storage capacity of 1,400 60- 
second messages. That capacity is 
attained by converting the analog 
phone signals to digital signals, 
then storing them by "adaptive dif- 
ferential pulse modulation." In 
that system, a signal is recorded 
only when it differs from the one 
preceding it. That results in a great 
saving of space. 

The VMS can be used to connect 
a number of offices in different lo- 
cations by connecting the offices 
with leased telephone circuits. 

Parallel recording 
permits high speeds 

A new technique records infor- 
mation onto an optical disc 
simultaneously from three semi- 
conductor lasers that are on a sin- 
gle IC. The new system, multi- 
channel recording, can store and 
retrieve vast amounts of informa- 
tion at speeds hitherto impossi- 
ble. It was developed by scientists 
of RCA laboratories at Princeton, 
NJ. 

Three high-power semiconduc- 
tor lasers, mounted on a single IC, 
are the central feature of the de- 
velopment. They record informa- 
tion by creating tiny pits in a light- 
absorbing layer on the disc. Each 
pit is less than thirty millionths of 
an inch across. The information 
from the three lasers is simul- 
taneously recorded in three close- 
ly spaced parallel grooves. The 
disc that is used is 14 inches across 
and can store 100 billion bits. A 
low-power laser retrieves the in- 
formation. 

"Modern high-speed communi- 
cations, such as microwave signals 
from satellites or light pulses in 
optical fibers, can easily over- 
whelm single-channel storage sys- 
tems," says an RCA spokesman. 
"With multi-track recording, infor- 



mation can now be stored at ex- 
tremely high data rates. In the 
future, large computer main- 
frames that require mass storage 
of data would also benefit from 
multi-channel optical recording." 

Telex to take over 
Raytheon Data Systems 

Raytheon Co. and Telex Corp. 
announce an agreement in which 
Telex Computer Products, Inc. will 
acquire the assets of the Raytheon 
Data Systems Division. The pur- 
chase price is estimated at more 
than $200 million. 

The companies indicated that 
about 2,100 employees of 
Raytheon Data Services and Leas- 
ing Co. will be able to transfer to 
Telex, to service Raytheon custom- 
ers. Telex has expressed its inten- 
tion to establish operations in 
Massachusetts, largely to service 
the large base of airline users it will 
obtain as part of the agreement. 



Future direct-broadcast satellites 
to be most powerful 

The United States Satellite 
Broadcasting Co. (USSB) of Min- 
neapolis, has let a contract for two 
high-powered direct-to-home 
broadcast satellites (DBS). Both 
design and construction has been 
contracted to RCA Astro-Elec- 
tronics, East Windsor, NJ, Operat- 
ing at 240 watts-per-channel, they 
will provide TV pictures and stereo 
sound of the highest quality to all 
50 states, Puerto Rico and the Vir- 
gin Islands. 

Because of the high power of the 
satellites — greater than anything 
yet built or contracted for — home 
owners will be able to receive their 
signals on inexpensive 24-inch 
dishes on their rooftops. The first 
launch is scheduled for 1988. R-E 
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Letters 



WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 



SINCLAIR LIVES 

I have been enjoying your maga- 
zine for some time now, and I have 
found your articles informative 
and accurate. I did spot a com- 
ment in the July 1984 issue which 
bothered me a bit, though. In the 
article "Interfacing the ZX81," by 
Neil Bungard, one sentence reads 
in part, "And now that thecomput- 
er is no longer being produced, 
you can...." 

Not so! While we all know that 
Timex has stopped producing the 
T51000, Sinclair is not dead, and in 
fact has recently signed a deal with 
an eastern firm {whose name, un- 




fortunately, escapes me at the mo- 
ment) to produce more ZXSTs. 

Lest anyone believe that I am in 
any way detracting from Mr. Bun- 
gard's article, let me say that I have 



every intention of building his cir- 
cuit or a variant of it, as I have with 
the last few circuits for the TS1000/ 
ZX81 that you have printed. 

While your publication is not 
completely dedicated to comput- 
ers, radio, or any other specialty (a 
fact I enjoy very much), it may in- 
terest you to know that I consider 
your articles among the very best 1 
have seen. 
TIM RUSSELL 
Thousand Oaks, CA 

VIDEODISC INFERIOR 

Your "Video Electronics" col- 
umn in the July, 1984 issue of Radio- 
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Be Sure 
with RCA's 
Antistatic Kit. 

Protect static sensitive devices 
from costly damage. 

Electrostatic charges build up all 
around the work environment, posing a 
constant threat to static sensitive devices. 

RCA's Antistatic Kit (Stock No. 162351} 
protects these devices from the damaging 
effects of static buildup. The kit consists of a 
static dissipative mat, a lightweight wrist 
strap and coil cord, and a six-foot ground- 
ing cable that safely drains electrostatic 
charges to ground. 

No matter what kind of static sensitive 




devices you test, repair, or work with, you 
need RCA's Antistatic Kit working for you. 
See your RCA Parts Distributor; or for more 
information write RCA Distributor and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford, NJ 08096-2088. 
Attention: Sales Promotion Services. 



n ffe rm Distributor and 



Special Products Division 



THE MOST WANTED 
OSCILLOSCOPE... 




35 MHz Dual Trace 



HITACHI 
Cat. No. V-355 




e 



WL 



i 



^ ^» G2o can 



e J J 



I 



599 



95 



With 
Probes 
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Its thin, light, compact design features a large 6 inch rectangular, internal graticule 
CRT with percent calibrations, autofocus, scale illumination and photographic bezel. 



D 



Description 

■ ■W W Ui L4 Eliminates distortion and parallax. High performance. Most cost effective scope around. 

■ MASTERCARD BVISA BC.O.D. BMONEYORDER BCHECK 

C.O.D.'sextra(required25%deposit) • Add$8.501orshipping and insurance* N.Y.Stateresidentsaddappropriatesalestax 

Fordham ism 645-9518 

260 Motor Parkway, Haupoauqe, New York 1 1 788 In New York State Call 800-832-1 446 
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Electronics, contained a reference 
to RCA's "noble experiement" 
with CED videodisc, and 
elsewhere I read that a high RCA 
official had said, in effect, that the 
CED debacle was a "technical suc- 
cess but a marketing failure." 

Those comments annoy me be- 
cause the obvious reason that the 
system failed — as anyone who 
owned a VCR and a CED system 
could testify- — is that the CED sys- 
tem was significantly inferior in 



performance to VCR systems. 1 
own about ten CED videodiscs, 
and have viewed at least twice as 
many rental tapes. All the rental 
tapes were of obvious higher 
quality that the best of the vid- 
eodiscs. That reflects comparison 
between used tapes and abso- 
lutely new discs; the disc deterio- 
rates rapidly with replaying. 

All the videodiscs 1 own arrived 
with skips (those are just like the 
similar defect in an audio record; 



The Circuitmate Family 




BECKMAN 



■ Polaroid 



Wll HESE 



□ATA PRECISION 



MFIMEQ 



POWER DESIGNS 



[VEWlflBi 



WESTON 

SOLTEC 

CORPORATION 



Designed for maximum convenience and ease of use. 

Special features found only on certain models include: 

• full line of accessories 

• tilt bale 

• auto ranging 

• "touch hold" 

• easy access battery hatch 

• antiskid pads 



Prices range from $59.95 to $89.95 

All models except for the DM73, are made with a rotary 
dial which makes selection simple with a bright clear display. 

B^ckmsn Industrie! 




The Professional Teat Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck. New York 1 102 1 
(51 6) 487-7430 dim* my. (800) 645-6535 



Sales, Service, Rental/Leasing Programs 
. and Pre-Ownod Taat Equipme, : alto A vaiiabie 
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the picture shifts abruptly as a 
small section of the program is 
skipped over). Every single one 
had at least one of those defects; I 
haven't counted, but my impres- 
sion is that they invariably had 
many (five or ten) skips on arrival. 
Such defects increased with re- 
playing. 

I don't mean to beat a dead 
horse. What I find annoying and 
disturbing is the apparent inability 
of American companies and tech- 
nical observers to distinguish ex- 
cellence from mediocrity. 
GREGOR OWEN 
Port Jefferson, NY 

PREFERRED CHOICE 
CLARIFIED 

1 don't quite understand why 
Mr. Rich Taylor disagrees with me. 
(Radio-Electronics, "Letters," May 
1984.) In the February 1984 issue, I 
stated that "...I didn't think com- 
puter-circuitry articles have been 
emphasized too heavily." That is 
evident by the number of people 
retaining Radio-Electronics sub- 
scriptions and dropping others 
like Computers & Electronics. I 
didn't say or imply Radio-Elec- 
tronics should become another 
computer magazine. 

My point was that Radio-Elec- 
tronics shouldn't go out of its way 
not to publish articles that deal 
with computers. After all, comput- 
ers most definitely do have a place 
in what he called, "The last good 
general-interest electronics maga- 
zine..." (I couldn't agree more 
about that description of your 
magazine.) it seems to me that Mr. 
Taylor misunderstood my mean- 
ing. I hope that this clarifies it. 
EDWARD W. LOXTERKAMP 
Cincinnati, OH 

NO COMPUTERS— PLEASE 

I am writing to emphatically 
agree with Richard Taylor's letter in 
the May 1984 issue of Radio-Elec- 
tronics; it is indeed the last good 
general-interest electronics maga- 
zine around. Since Popular Elec- 
tronics changed its emphasis and 
name, its interest and value to me, 
and, I'll bet, to many others who 
formerly subscribed, plunged to 
zero. 

You tell us that your insert, Com- 
puterDigest, takes "no editorial 




Enter the fascinating world of the home robot 



HERO JR is a friendly, dynamic home companion 
robot. He'll wake you in the morning, guard your home 
at night, and entertain throughout the day with small 
talk, songs, and games. 

Buy HERO JR assembled, ready to roll out of the 
box. Or, build him from a simple "We Won't Let You 
Fail" kit. Either way, you don't need to know anything 
about robots. His built-in personality is fully pre- 
programmed. A flip of the switch turns him into your 
personal robot. Let him move on his own or direct him 
with a wireless remote control. 

Slip in a new cartridge for more pre-programmed 
phrases, games and actions. And, with his RS-232 
interface, optional HERO JR BASIC and a personal 
computer, you can write your own programs. 



There's a lot to learn...and even more to enjoy! So, 
for less than the cost of a home computer, introduce 
your family to the wonders of robotic living. 

See HERO JR at Heathkit Electronics Centers* in 
major cities across the U.S. and Canada. Consult your 
telephone white pages for the store nearest you. 

OR SEND TODAY FOR MORE INFORMATION! 



Mall this coupon today. Get your... 

FREE Heath Catalog. 

Full color, full Information on HERO JR plus 
over 500 other fascinating electronic kits. 

Mall to: HEATH COMPANY 

Dept, 020-238 

Benton Harbor, Ml 49022 



Heath/Zenith 



*Units of VzritectmQtogy Electronics Corporation, 



Name. 



Address . 
City 
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space away'. Well I stopped believ- 
ing in a free lunch many years ago; 
maybe it doesn't represent a sub- 
traction, but then it must repre- 
sent time, energy, and money that 
could be added to what you are 
presently offering. 

Please continue with the good 
thing you've got, and maybe add 
to it with some of the features and 
authors that that other magazine 
used to have. You'll be unique, in- 
stead of another one of some 



twenty-odd computer magazines. 
SIDNEY F. KAHN,MD 
Norwaik, CA 

A READER COMMENTS 

1 received the June issue of Ra- 
dio-Electronics just two days ago, 
and I have completed the first 
reading. I am moved to forward my 
comments immediately. 

Your special section "Receiving 
Satellite Television" was timely, 
competent, informative, and ex- 



The 

Professionals' 

Choice 



PTS 



'I get all the modules 
I need in one stop • . . 

PTS makes my job easier with 'one stop 

shopping*. All the modules and tuners I need 

are available right behind the counter. I can 

get fast, 8 hour rebuilding, or I can make a 

quick exchange at over 1500 distributors 

throughout the country," 

Try PTS rebuilt modules and 

\ timers for: 

■ Fast 8 hour 
rebuilding service 
Full year limited 
warranty 
• Availability at 
over 1500 au- 
thorized 
stocking 
distributors 
• Quality 
rebuilts 
that meet or 
exceed 
original 
manufacturers' 
specs 
One stop 



shopping 

for all 

makes/ all 

models 




PTS CORPORATION 

P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 



tremely well done. I am now re- 
tired from the electronics field 
after many active years, so I am not 
closely in touch. This provides an 
excellent forum for summarizing 
the current state of things. Thanks 
for a job well done. 

Although I am not yet active in 
computer programming, I have 
hopes for the near future; we have 
acquired an IBM PC and printer in 
our home. I feel confident that 
your ComputerDigest section will 
become a valuable and useful re- 
source for me. 

I wish I could be as complimen- 
tary about Robert Crossblatt and 
his "Drawing Board" article on 
page 88. It is a masterful combina- 
tion of self-ad ulation,obfuscation, 
and derision of mathematics, 
which patronizes his readers, 
states incorrect information, and 
fails utterly in explaining how the 
circuit worked. I knew how it 
worked until I read the article. 

It was gratifying to learn that 36° 
is Wo of 360° and that the Q outputs 
of the CD4018 wired decade coun- 
ter repeats after five counts. Me- 
thinks he would find the timing 
diagram in the specification sheet 
fascinating reading. 

Why did he mention Fibonacci 
numbers? Is he interested in rab- 
bits? He should be aware that 
these numbers rarely scare any- 
one. Most people have never 
heard of them and could not care 
less. Those who have, know them 
to be simple and not very useful. 

My enthusiasm remains sub- 
stantially undaunted. Keep up the 
good work. 
L.D. SMITHEY 
Pacific Palisades, CA 

ADDRESS NEEDED 

Recently I have been asked to 
repair a model 200 audio amplifier 
manufactured by Integral Sys- 
tems, 1 have tried to obtain a set of 
schematics for the unit but have 
been unable to contact the com- 
pany. The address that I have for 
the company is 463 Salem Street, 
North Wilmington, MA 01887. If 
you or any of your readers could 
help me to locate the company, I 
would be grateful for your help. 
Thank you. 

KENNETH MONCELLUZZO 
Box 608 
Newfield, NJ 08344 R-E 
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Now there's a 
new breed of 
Beckman Industrial 
Corporation hand- 
held DMMs tough 
enough to withstand 
accidental drops, 
input overloads and destructive 
environments. 

The new HD100 and HD110 
DMMs are drop-proof, packed with 
overload protection and sealed 
against contamination. You won't 
find a more rugged meter than our 
HDs. 




Drop Proof 

Constructed of double-thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonic ally- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are pro- 
tected up to 1500 Vdc or 1000 Vrms. 
Current ranges are protected to 
2A/600V with resistance ranges 
protected to 600 Vdc. Transient pro- 
tection extends up to 6KVfor 10 
microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use 
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from a common 9V 
transistor battery. 
You can run in-circuit 
diode tests and cheek 
continuity. You even 
get a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter of 
your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter with 
prices starting at just $169 (U.S. 
only). 

To locate your nearest distribu- 
tor, write Instrumentation Prod- 
ucts Division, Beckman Industrial 
Corp. A Subsidiary of Emerson 
Electric Company. 630 Puente 
Street, Brea, CA 92621 (714) 
773-8111. 
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Equipment Reports 



Wersi Pianostar S2000 
Electronic Piano 



' 






A versatile electronic 

piano that you 

can build yourself. 
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IT IS ESTIMATED THAT THERE ARE SOME 

30 million pianos in the united 
states. Most of those are of the 
mechanical variety that everyone 
is familiar with. Some, however, 
are quite different — they are elec- 
tronic. In those, advanced elec- 
tronic circuitry replaces the tradi- 
tional strings, hammers, etc. 

In this review we are going to 
look at one of those electronic 
pianos, the Pianostar S2000 from 
Wersi (1720 Hempstead Road, Lan- 
caster, PA 17601). An interesting 
twist is that that piano is one that 
you can build yourself. 

continued on page 30 



IC Test Clips 



Unlike "clothespin" type test dtps which can 
stress IC's and even accidentally loosen or 
extract them, the CHIP-CLIP attaches by means 
of a snap-action locking ring that ensures 
reliable contact but with virtually no stress to the 
device under test. 



CC-64 



PRB-1 Logic Probe 

Compatible with DTL, TTL, CMOS, MOS and 

Micro-processors using a 4 to 15V p owe i 

supply. Thresholds automatically 

programmed. Automatic resetting memory 

No adjustment required. Visual Indication ot 

logic levels, using LED's to show high, low, bad 

level or open circuit logic and pulses. Highly 

sophisticated. Eliminates need for heavy tesl 

equipment. A definite savings in time anc 

money for Engineer and Technician 
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..Quality and 

Performance 

Beckman and 
4 1 /2 Digits... 
True RMS 



IFLUKEI 



4V'2 DIGIT 
MULTIMETERS 



MODEL 8060A 




Frequency 
measurements to 
200KHZ 






B measure- 
ments 



■ Basic dc accura- 
cy 0.04%; 10 Lv, 
10 nA'andlOmii 
sensitivity. 

■ Relative measure- 
ments 



Continuity and rela- 
tive reference func- 
tions identical to 
8060A. 

True RMS measure- 
ments to 30 kHz. 

Basic dc 
accuracy 
0.05%; 10 
nV, 10 nA 
and 10 mil 
sensitivity. 

Beeper 



MODEL 8062A 



MODEL 4410 




$349°° 




Full Line-All Brands of Test Gear 
Call Toll Free 
For Prices 



BECKMAN 
does it again ... a 
true RMS 4 1 / 2 DMM 
w/1 year calibrated 
cycle at a 3 1 /2 digit 
price. 



AVAILABLE NOW! 



DC V 200mV, 2V, 20V, 200V 1 500V .06% 

AC V 200my 2V, 20V 200V 1000V ±0.5% 

DC A 200hlA, 2mA, 20mA, 200mA, 2A, 10A 0.3% 

AC A 200|jlA, 2mA, 20mA, 200mA, 2A, 1 0A 0.8% 

n 2K, 20K, 200K, 2M, 20M ±0.1% 
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100MHz Dual Time 
BASE SCOPE 




MODEL 
1590 



■ 1mV/division sensitivity to 100MHz 

■ 500n V/division cascade sensitivity 

■ 2ns/division sweep rate with 10 x magnifier 

■ Four-input operation provides trigger views 
or four separate inputs 

■ Selectable 1MO or 50 <> inputs 

■ Alternate timebase operation 

■ 20MHz bandwidth limiter for best view of 
low frequency signals 

■ Lighted function pushbuttons employing 
electronic switching with non-volatile RAM . 
memory 

■ Switching power supply delivers best 
efficiency and regulation at lowest weight 

■ Selectable frequencies for chop operation 



a« nPF H oT une THE TEST EQUIPMENT SPECIALISTS 

m 800-223-0474 JUHMNG 

ELECTRONIC 



212-730-7030 
26 WEST 46th STREET, NEW YORK, NY. 10036 
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The Pianostar 

The Pianostar 52000 is a versatile 
electronic musical instrument. It is 
housed in an attractive wood cab- 
inet and measures 40% x 57Mi x 
11?A inches. The keyboard has a 7- 
octave range. The unit boasts two 
60-watt RMS audio amplifiers. 
Sound output is available from 
three sources: speakers, a head- 
phone jack, and a tape-recorder 
interface. 

Eight different "voices" or 
sounds are available from the 
Pianostar. Two or more of those 
voices can be selected simul- 
taneously for special effects (more 
on that later), etc. The voices 
"piano" and "harpsichord" sound 
just like their familiar mechanical 
counterparts. The "cembalo" 
voice sounds much like a harp- 
sichord, except that every key 
sounds at its normal pitch plus the 
pitch that's one octave higher. An- 
other name for the "honky-tonk" 
voice might be player piano, be- 



cause that voice sounds just like a 
player piano. 

The forerunner of the piano 
used metal plates instead of 
strings. The resulting sound is, as 
you would imagine, rather harsh. 
That sound is simulated by the 
unit's "kinura" voice. 

The unit's "banjo" voice sounds 
very much like the instrument for 
which it is named. Other voices 
include "rock piano" and "stage 
piano." 

The two foot pedals normally 
function exactly like their mechan- 
ical piano counterparts. The left 
pedal serves as a damper; the right 
one adds a sustain. In the 
Pianostar, however, new functions 
can be assigned to the pedals by 
simply depressing a switch. De- 
pressing the Hawaii switch assigns 
a new task to the left pedal. In that 
mode, each time that pedal is de- 
pressed, the overall pitch drops by 
half a tone and then returns slowly 
to normal. With some practice, 
you will be able to accurately simu- 
late a "Hawaiian guitar" sound. 
When the vifjratto pedal mode is 
selected, depressing the left pedal 



Enter A Whole New World 
of TV Entertainment 



Regency invites you to enter 
the exciting world of home 
satellite television. Imagine 
being able to choose from over 
100 channels, including 
movies, sports, news, and 
educational programs, all 
at the touch of a button. 
Regency offers a com- 
plete selection of satel- 
lite system components 
including the new 
SR5000 remote con- 
trolled satellite receiver 
pictured here. For 
more information on 



the whole line of Regency 
satellite products, see your 
Regency dealer or write us at 
the address below. 





will add vibrato that will start with a 
certain hesitation and then bui!d 
up gradually 

An almost limitless number of 
special effects can be achieved 
through the use of the unit's volt- 
age-controlled filter (VCF). That fil- 
ter has a passband that can be 
varied from wide to narrow. The 
center frequency is adjustable and 
can fall anywhere over a wide fre- 
quency range. That center fre- 
quency can also be made to vary 
about the nominal center frequen- 
cy. The amount of variation and the 
speed of that variation can be set 
by the user. 



Wersi Pianostar 
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Regency Electronics Inc. • 7707 Records Street • Indianapolis, IN 46226 



Operation of the VCF is handled 
by two switches (vcf and vcf 
tracking) and four rotary controls 
(speed, amplitude, resonance, and 
frequency). The VCF is turned on 
by the switch marked vcf. The 
center frequency is selected using 
the frequency control. The 
resonance control is used to select 
the passband. amplitude is used to 
set the amount of center-frequen- 
cy variation. The speed of that vari- 
ation is set by the speed control. 
Normally, as mentioned above, 
the center frequency is set by the 
frequency control. When vcf 
tracking is selected, however, the 
center frequency is pulled up to 
the frequency of the highest key 
being played. 

Experimenting with those con- 
trols and their settings will allow 
you to simulate a wide variety of 
sounds for special effects. For ex- 
ample a "wah wah guitar" can be 
simulated with the following set- 
tings: voices, rock piano and 
kinura; VCF, on; VCF tracking, on; 
amplitude, 10; speed, center; fre- 
quency, center, and resonance, 10. 

Construction 

Building the Pianostar is cer- 
tainly not a one-night job. On the 
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Scanners 

Communications Electronics? 1 

the world's largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you'll 
read about in tomorrow's paper are 
coming through on a scanner today, 
We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you're 
a person who prefers fact to fantasy 
and who needs to know what's really 
happening around you, order your 
radio today from CE. 

NEW! Regency! MX5000-E 

List price S599.95/CE pricB S359.00 
Multi-Band, 30 Channel • No-crystal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FM modes • LCD display 
World's first continuous coverage scanner 
Frequency range: 25-550 MHz continuous coverage 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hearCB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

Regency® MX3000-E 

List price $319.95/CE price $179.00 

6- Band, 30 Channel • No-crystal scanner 

Search • Lockout • Priority ■ AC/ DC 

Bands: 30-50, 144-174, 440-512 MHz 
The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
ming in a compact-sized scanner for use at home 
or on the road. Enter your favorite public service 
frequencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed 
channels, the MX300Q has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 

Regency® Z30-E 

List price S279.95/CE price $1 69.00 
6-Band, 30 Channel • No-crystal scanner 

Bands: 30-50, 144-174, 440-512 MHz. 

Cover your choice of over 15,000 frequencies 

on 30 channels at the touch of your finger. 



Regency® C403-E 

List price S99.95/CE price $59.00 
5- Sand, 4 Channel « Crystal scanner 
Channel indicator LED • AC only • Low cost 

Bands: 30-50, 143-174, 450-470 MHz. 

Regency's basic scanner, the C403 gives you 
the excitement of police, fire and emergency 
calls at a budget price. It can tune in to any of 
five public service bands and brings the signal 
in loud and clear.. .on any of four possible 
channels. It comes with detachable telescope 
antenna and AC power cord. Order one crystal 
certificate for each Chan nel you want to receive. 

Regency® HX1000-E 

List price $329.95/CE price $209.00 

6-Band, 30 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Si do lit liquid crystal display • Digital Clock 

Frequency range: 30-50. 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to yourfavorite 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand- held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Order your Regency HX1 000 now. 

Regency® R106-E 

List price$1 59. 95/CE price $92.00 
5-Band, 1 Channel * Crystal scanner • AC/DC 

Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile scanner, The Regency R-1 06 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency® R1050-E 

List price S179.95/CE price $109.00 
6-Band, 10 Channel * Cryatalless • AC only 

Frequency range: 30-50, 144-1 74, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that's less than some crystal 
units. The Regency R1 050 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You'll even hear mobile telephones. 

Program ming the R1 050 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

Regency® HX650-E 

List price $1 29.95/CE price $79.00 

5-Band, S Channel • Handheld crystal scanner 

Bands: 30-50, 146-174, 450-512 MHz. 
Mow you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world's smallest scanner. Our low CE price in- 
cludes battery charger/AC. adapter, 

NEW! Regency® HX-650P-E 

List Price S189.95/CE price $104.00 
Now, Communications Electronics offers a 
special packaged price on the Regency H X-650 
scannerandthefollowingitemsforonly$1 04.00. 
You get the Regency HX-650 scanner, a set of 4 
AAA ni-cad batteries, the MA-506 carrying case, 
six crystal certificates, AC adapter/charger and 
flexible rubber antenna for only $104.00 per 
package plus $10.00 shipping/handling. To 
order this special package, use CE special 
order number HX-650P-E. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1%, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 

Regency Regency 

HX1000 Hxeso 




NEW! Regency® MX7000 E 

List price $699.95/CE price $449.00 

1 0-Band, 20 Channel • Cryatalless • AC/ DC 

Frequency range: 25-550 MHz continuous coverage 
and 800 MHz. to 1.2 GHz continuous coverage 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF. and UHFTV audio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when con nected to a printer or CRT, satellite 
weather pictures. 

The Regency Touch MX7000 provides the 
ease of computer controlled, touch-entry pro- 
gramming in a compact-sized scanner for use 
at home or on the road. Enteryourfavorite fre- 
quencies by simply touching the numbered 
pressure pads. You'll even hear a "beep" tone 
that lets you know you've made contact. 

In addition to scanning the programmed chan- 
nels, the MX7000 has the ability to search through 
as much as an entire band foran active frequency. 
When a call is received, the frequency will 
appear on the digital display. 

Regency® Z10-E 

List price $239. 95/CE price $138.00 
6-Band, 10 Channel • No-crystal scanner 
Priority control * Search/Scan * AC/DC 

Bands: 30-50, 140-174,440-512 MHz 

Cover your choice of over 15,000 frequencies 

on 10 channels at the touch of your finger. 

OTHER RADIO ACCESSORIES 

B-4-E ! .2 V AAA Ni-Cad batteries (set of four) S9.00 

A-135C-E Crystal certificate $3.00 

A60-E Magnet mount mobile antenna $35.00 

A70-E Base station antenna ,,.,335.00 

Add $3,00 shipping for alt accessories ordered at the same time. 
Add S3 .00 shipping per scanner antenna. 

BUY" WITH CONFIDENCE 

To get the fastest delivery from CE of any 

scanner, send or phone your order directly to 
our Scanner Distribution Center™ Be sure to 
calculate your price using the CE prices in this 
ad. Michigan residents please add 4% sales tax 
or supply your tax l.D, number. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under $50.00, Shipments are F.O.B. Ann Arbor, 
Michigan. No COD's. Most products that we sell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling In addition to shipping charges. 
Non-certified checks require bank clearance. 

Mail orders to: Communications Electron- 
ics" Box 1002, Ann Arbor, Michigan 48106 
U.S. A Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or MasterCard, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-0155. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics Inc. 
% Regency is a federally registered trademark of Regency 
Electronics Inc. AD #080384-6 

Copyright® 1984 Communications Electronics 

Order Toll Free. . . call 
1-800-521-4414 



COMMUNICATIONS 
ELECTRONICS™ 
Consumer Products Division 

818 Pnoemx □ Bon 1002 □ Ann Arbor. Michigan 4B 106 U.S. A 
Call TOLL-FREE 800-521-4414 or OUtllde U.S.A. 313-9738683 
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other hand, with the proper care 
and patience, it could be handled 
by even a beginner. Part of the rea- 
son that that's possible are the ex- 
cellent manuals provided with the 
kit. Construction details are cov- 
ered in two of those manuals. 
(There are four all together; we'll 
cover the others shortly.) Of par- 
ticular help to the first-time 
builder is the one entitled "Gener- 
al Instructions." That book covers 
such topics as the tools required, 
general construction techniques 



(how to solder, etc.), and how to 
identify and install the various 
types of components found in the 
kit. It would be nice if all kits in- 
cluded such complete and helpful 
information for the beginner. 

Actual construction is covered 
in the assembly manual. That man- 
ual does an adequate job of taking 
you through the building of the 
device. It is profusely illustrated, 
provides valuable hints as you 
move step-by-step through the 
construction, and provides you 




with a checklist to help ensure that 
nothing is missed. The book does 
not, however, painstakingly out- 
line the installation of each and 
every component. It's not uncom- 
mon for a single step in the manual 
to cover the installation of several 
components; indeed, some single 
"steps" cover the installation of 294 
jumpers, 182 resistors, 168 diodes, 
and the like. Don't let that scare 
you away, however; as we said, the 
manual is still good enough so that 
most builders should have little 
trouble successfully completing 
the project. 

The third manual of the four 
covers the technical aspects of the 
Pianostar. Included are sche- 
matics, block diagrams, parts- 
placement diagrams, and the like. 
Also included are the theories of 
operation for the various circuits 
and sections, and a chapter on ser- 
vicing hints. 

The fourth manual is an owner's 
manual, whose primary purpose is 
to briefly summarize the use of the 
instrument. 

Our experiences with the 
Pianostar S2000 have been exceed- 
ingly positive. No troubleshooting 
was required as the piano worked 
perfectly upon the completion of 
the project. For those that do en- 
counter problems, however, Wersi 
stands behind their products. The 
Pianostar S2000 is covered by a 
one-year limited warranty. 

The Pianostar 52000 is an out- 
standing product, and one we rec- 
ommend for those interested in 
music and electronics. It sells for 
$2770. R-E 

continued on page 38 




"So we would save 25 cents on the 
steak. Now, how about the drinks?" 
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True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 

Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 
8.25 (L)x 4.5 (D)x 1.75(H) Inches • 1.25 Pounds • 9 Volt Battery/ AC Operation 



Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes . . . 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 

■ The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional cathode ray tube has been replaced by a unique array of 
400 LED's that permits simultaneous display of two digital 
waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
24 128-bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other stored/input 
waveforms, or output to an external device via an RS 232 port. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshoot- 
ing or repairing digital systems. 

CIRCLE 32 ON 



Consider its Engineering & Field Service Applications: 

■ On m i era proces soi -based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non-repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conve- 
nient to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral than a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 
See us at Wescon '84 Booths 1566 & 1568 

roccEi iccmoLOG?, inc. 

7320 Parkway Drive, Hanover, MD 21076 
301-796-3300 

FREE INFORMATION CARD 




At CIE,you get electronics 
career training from specialists. 
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If you're interested in learning how to fix air conditioning, 
service cars or install heating systems— talk to some other 
school. But if you're serious about electronics... even earning an 
Associate Degree... come to CDE —The Electronics Specialists. 



Why trust your education 
and career future to any- 
thing less than a specialist? 

You shouldn't. And you 
certainly don't have to. 

If you talked to some of our 
graduates, chances are you'd find 
a lot of them shopped around 
for their training. They pretty 
much knew what was available. 
And they picked CIE as 
number one. 

Be sure to shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist If you're the ambitious 
type— with serious career goals in 
electronics— take a close look at 
what we've planned for you at CIE, 
What you should look 
for first 

Part of what makes electronics 
so interesting is if s based on 
scientific discoveries— on ideas! 
So the first thing to look for is a 
program that starts with ideas 
and builds on them! 

Thafs what happens with CIE's 
Auto-Programmed®Lessons. 
Each lesson takes one or two prin- 
ciples and helps you master them 
—before you start using them! 
How practical is the 
training? 

This is the next big important 
question. After all, your career 
will be built on what you can do— 
and on how well you do it 

Here are ways some of CIE's 
career courses help you get your 
"hands-on" training... 
With CIE's Personal 
Training Laboratory... 
you leam and review the basics- 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 
When you get your own 
5MHz, solid-state 
oscilloscope, you take some 
real professional steps. You use 
it as a doctor uses an X-ray 
machine— to "read" waveform 
patterns.. .lock them in.. .study, 
understand and interpret them! 
When you get your Digital 
Learning Laboratory, you'll 



be into digital theory— essential 
training today for anyone who 
wants to keep pace with the state 
of the art of electronics. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. 
For example, you'll compare 
analog and digital devices. You'll 
learn to make binary to decimal 
conversions and to work with 
semiconductor devices and 
circuits. You'll see how digital 
equipment is vital to today's 
exciting, growing fields such as 
security... where digital theory 
provides the brains for space-age 
alarm and protective devices. 
You'll build your Microproc- 
essor Training Laboratory, 
a working microcomputer— from 
"scratch." You'll also learn how 
to program and interface it with 
displays, memories, switches, 
and more. 

Earn An Associate Degree 
from CIE. 

One of the best credentials 
you can have in electronics 
—or any other career field 
—is a college degree. Thafs 
why CIE gives you the op- 
portunity to earn an 
Associate in Applied 
Science _ - 



in Electronics Engineering Tech- 
nology. Any CIE career course 
can offer you credit toward the 
degree.. .more than half of the 
number needed in some cases. 
You can also prepare for the 
government-administered FCC 
(Federal Communications 
Commission) Radiotelephone 
License, General Class. It can be 
a real mark in your favor... 
government-certified proof of 
your specific knowledge and 
skills. 

Shop around... but send for 
CIE's free school catalog 
first! 

Mail the card. If if s gone, cut out 
and mail the coupon. If you prefer 
to write, mention the name and 
date of this magazine. We'll send 
you a copy of CIE's FREE school 
catalog— plus a complete pack- 
age of independent home 
study information! For your 
convenience, we'll try to have a 
representative contact you to 
answer your questions. 
Mail the card or coupon— 
or write: CIE, 1776 

East 17th St, 
K -^ Cleveland, 
*^ OH 44114. 




CIE 



Cleweland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland, Ohio 44114 
Accredited Member National Home Sludy Council 



YES... I'm shopping around for the right kind of career training in electronics — 
and CIE sounds well worth lookingTnto. Please send me my FREE CIE school 
catalog— including details about the Associate Degree program— plus my FREE 
package of home study information! 

Print Name . 



Address . 

City 

Age 



. State _ 



Apt. 
- Zip_ 



Area Code/Phone No. . 



J- 



Check box for G.I. Bill information: □ Veteran 
MAIL TODAY! 



D Active Duty 
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Bishop Graphics E-Z 

Circuit Printed-Circuit 

Design Kits 

Making your own 

PC boards does not 

have to involve 

photography etching, 

and other headaches. 



HOW DO YOU TURN YOUR ON-PAPER 

electronic circuits into working 
real-world circuits? How do you 
take your breadboarded circuit 
and make a more-permanent ver- 
sion? If it's a complex circuit that 
uses many IC's, you undoubtedly 
use a PC board. But what if it's 
rather simple and uses only a 
handful of IC's (such as a circuit 
you read about in "Hobby Corner" 
or "New Ideas)? For those, making 
a single PC board probably just 
isn't worth the effort. 
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You should know, however, that 
making a PC board does not have 
to be a project in itself. It does not 
have to involve chemicals, etch- 
ing, and photography — thanks to 
E-Z Circuit printed-circuit copper 
products from Bishop Graphics 
(5388 Sterling Center Drive, PO 
Box 5007E-Z, Westlake Village, CA 
91359-5007). 

We should say right at the begin- 
ning that E-Z Circuit cannot 
replace standard PC-board meth- 
ods — it is not suitable for all 



applications. But when you can 
use it, the time and trouble you'll 
save certainly makes it worth- 
while. And we should point out 
that E-Z Circuit can be used for 
other things than making original 
circuit boards: The copper pat- 
terns are ideal for repairing or 
modifying existing PC boards. 

The E-Z-Circuit process 

With E-Z Circuit, you start with a 
blank board (instead of a copper- 
clad board) and you put copper on 
the board where you want it (in- 
stead of etching it off where you 
don't). Therefore, etching (our 
least-favorite step) is done away 
with because the only copper on 
the board is what you put down! 
Drilling is also done away with be- 
cause the blank board you use is 
perforated — as are the foil pat- 
terns you place on the board. 
Camera-ready artwork is also not 
necessary. 

Once you have your layout de- 
sign finished, you're ready to put 
the copper patterns on the board. 
You simply align the adheSiVe- 
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A.W. Sperry Instruments introduces 



the 3'/2 digit price 



Another A.W. Sperry Instruments Hrst ! Our new i 
combines the precision of AVz digit readings with all the 
wanted features you've been looking for. We've even include 
built-in frequency counter (up to 20QKHz}! With 9 functions one 
33 ranges, the AWS DM-7010's expanded capability can't be I 

And that's not all! Included among the special functions built 
into the DM-7010's small, self-contained housing are: conductance, 
diode test and an instant audible continuity check. The DM-70IO 
has a basic DC Volt accuracy of 0.05% and loads of built-in 
safety features. 

You'd expect to pay $300 or more for an instrument boasting this 
kind of performance, yet the AWS DM-7010 can be yours for a low 
$170! Now there's no need to pay more for the accuracy and qual- 
ity you need in a DMM. 

For more information, call your distributor or A.W. Sperry Instru- 
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787. 800-645-5398 
Toll-Free (N.Y., Hawaii. Alaska call collect 516-231-7050). 
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A.W. SPERRY INSTRUMENTS INC. 
The Measurable Advantage. 
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NEW! 

uniden 

Rgnnrnf- 

Products 

Communications Electronics" 

the world's largest distributor of radio 
scanners, is pleased to announce 
that Bearcat brand scanner radios 
have been acquired by Uniden Corp- 
oration of America. Because of this 
acquisition, Communications Elec- 
tronics will now carry the complete 
line of Uniden Bearcat scanners, CB 
radios and Uniden Bandit" radar 
detectors. To celebrate this acqui- 
sition, we have special pricing on the 
Uniden line of electronic products. 

Bearcat? 300-E 

List price S549.95/CE price S339.00 

7 -Band, 50 Channel • Service Search * No- 
cry stat scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 

Bands: 32-50, 118-136 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control. 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-in/lock-out of any band for 
more efficient service search. 

Bearcat® 20/20- E 

List price S449.95/CE price $269.00 
7-Bpndj 40 Channel * Crystalless * Searches 
AM Aircraft and Public Service bands • AC/DC 

Priority Channel • Direct Channel Access • Delay 

Frequency range 32-50. 116-136 AM, 144-1T4.42Q-512MHZ. 
Find an easy chair. Turn on your Bearcat 20/20 
and you're in an airplane cockpit. Listening to all 
the air-to-ground conversations. Maybe you'll pick 
up an exciting search and rescue mission on the 
Coast Guard channel. In a flash, you're back on the 
ground listening as news crews report a fast 
breaking story. Or hearing police and fire calls in 
your own neighborhood, in plenty of time so you 
can take precautions. You can even hear ham radio 
transmission, business phone calls and govern- 
ment intelligence agencies. Without leaving your 
easy chair. Because you've got a Bearcat 20/20 
right beside it. 

The Bearcat 20/20 monitors 40 frequencies from 
7 bands, including aircraft. A two-position switch, 
located on the front panel, allows monitoring of 20 
channels at a time. 

Bearcat® 21 OXL-E 

List price S349.95/CE price $209.00 
e-Band, IB Channel • Crystalless • AC/DC 

Frequency range 32-50, 144-174, 421-512 MHz. 
The Bearcat 2 1 0XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 21 1. It'has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluoresced display. Auto- 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more. 

Bearcat® 260-E 

List price S399.95/CE price S249.00 
8-Band, 10 Channel • Priority • AC/DC 

Frequency range 30-50. 138-174, 406-512 MHz. 
Keep up with police and fire calls, ham radio operators 
and other transmission while you're on the road with a 
Bearcat 260 scanner. Designed with police and fire 
department cooperation, its unique, practical shape 
and special two- position mounting bracket makes hump 
mounted or under dash installation possible in any 
vehicle. The Bearcat 260 is so ruggedly built for mobile 
use that it meets military standard B10c. curve y for 
vibration rating. Incorporated in its rugged, all metal 
case is a specially positioned speaker delivering^ watts 
of crisp, clear audio. 



NEW! Bearcat® 201-E 

List price S279.95/CE price S1 79.00 
9*Band, 16 Channel • Crystalless * AC only 
Priority • Scan Delay * One Key Weather 

Frequency ranoe 30-50, 118-136 AM, 148-174.420-512 MHz. 
The Bearcat 201 performs any scanning function you 
could possibly want. With push button ease, you can 
program up to 16 channels for automatic monitoring, 
Push another button and search tor new frequencies. 
There are no crystals to limit what you want to hear. 

NEW! Bearcat® 180-E 

List price S249.95/CE price S1 49.00 
8-Band, IS Channel • Priority • AC only 

Frequency range: 30-50, 1 3S- 174, 406-512 MHz. 
PoFice and fire calts. Ham radio transmissions. Business 
and government undercover operations. You can hear it 
all on a Bearcat 180 scanner radio. Imagine the thrill of 
hearing a major news event untold even before the 
news organizations can report it. And the security of 
knowing what's happening in your neighborhood by 
hearing police and fire calls tn time to take precautions. 
There's nothing like scanning to keep you in-the-know, 
and no better way to get scanner radio performance at a 
value price than with the Bearcat 1 30. 

Bearcat® 100-E 

The ttrtt nv-Qrystui progrnmmnbfis handhutd scanner. 

List price $449. 95/CE price S2 34. 00/ SPECIAL* 
3-Band, 1 6 Channel * Liquid Crystal Display 
Search * Limit * Hold * Lockout * AC/DC 
Frequency range: 30-50, 138-174,406-512 MHz. 
The world's first no-crystal handheld scanner has 
compressed into a 3" x 7" x 1 W case more scanning 
power than is- found in many base or mobite scanners. 
The Bearcat 100 has a lull 16 channels with frequency 
coverage thai includes all public service bands (Low. 
HigK UHF and "V bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome-plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic, Wow.,.what a scanner! 

The Bearcat 1 00 produces audio power output of 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHF and 1.0 microvolts on UHF. Powerconsumptipnis 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our lowCE price is asturdy carryingcase, 
earphone, battery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. The Bearcat 100 is in 
stock for quick shipment, so order your scanner today. 

Bearcat® DX1000-E 

List price S649.95/CE price S4S9.00 
Frequency range 10 kHz to 30 MHz, 
The Bearcat 0X1000 shortwave radio makes tuning in 
London as easy as dialing a phone. It features PLL 
synthesized accuracy, two time zone 24-hour digital 
quartz clock and a built-in timer to wake you to your 
favorite shortwave station. It can be programmed to 
activate peripheral equipment like a tape recorder to 
record up to five different broadcasts, any frequency, 
any mode, while you are asleep oral work. It will receive 
AM, LSB, USB, CW and FM broadcasts. 

There's never been an easier way to hear what the 
world has to say. With the Bearcat DX1000 shortwave 
receiver, you now have direct access to the world. 

Uniden® PC22-E 

List price $1 59. 95/CE price S99. 00 
The Uniden PC22 is a 40 channel AM remote mobile CB 
radio. It'stheanswerfortoday's smaller cars which don't 
always provide adequate space for mounting. Since all 
the controls are on the microphone, you can stash the 
"guts" in the trunk. The microphone has up/down 
channel selector, digital display. TX/RX indicator and 
external speaker jack. Dimensions: 5^4" W x 7 7 /," D x 
1Vj" H. 13.8 VDC, positive or negative ground. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1 %, for three scanners deduct 2%, fou r scan ners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 







Bulk Bandit" radar dtlectunJitUMt EDIT." tilt 

Elcclwnic Data Intrr/rrence Terminator rlift! «tirs-<iuc 
falit alarm agnali. 



Uniden® PC33-E 

List price S59.95/CE price $44.00 

The Uniden PC33 boasts a super-compacl case and 
front-panel mike connector to tit comfortably in today's 
smaller cars. Controls: Power & Volume, Squelch; 
Switches. ANL Other features of the PC33 include 
Graduated LED"S"/RF Meter. Digital channel indicator. 
Dimensions; 6" W it 6" D x 1W H. ±13 8 VDC. 

Uniden® PC55-E 

List price S89.95/CE price $59.00 

The full featured Uniden PC55 front-panel mike con- 
nector makes installation easier when space is a factor. 
It has ANL, PA-CB, Channel 9 and RF Gain switches. 
LED "S'VRF meter, TX life, PA a external speaker jacks. 
Dimensions: 6" W x 6" D x 1W H. ±13.8 VDC. 

Bandit" Radar Detectors 

Now that everyone else has taken their best shot at 
radar detection, the Uniden Bandit" hasdonethem 
one better... with E.D.l.T.r the Electronic Data 
Interference Terminator that actually ed its-out 
false alarm signals. 

The Bandit 55, features a convenient brightness/ 
dimmercontrolforcomfortabledayornightdriving, 
plus a handy highway/city control for maximum 
flexibility whereveryou drive. The Bandit 95 Remote, 
is a two-piece modular unit that lets you mount the 
long-range radar antenna behind the grill, out of 
view. The ultra-compact control unit can then be 
inconspicuously tucked under the dash or clipped 
to the visor. Order Band it 55- Ef or S1 19,00 each or 
the Bandit 95- E Remote for $139.00 each. 

OTHER RADIOS AND ACCESSORIES 

FB-E-E Frequency Directory for Eastern U.S.A Si 2.00 

FB-W-E Frequency Directory for Western U.S.A. ., S12-00 

BC-WA-e Bearcat Weather Alert" S35.00 

A60-E Magnet mount mobile antenna ..,.,. S3S.0O 

A70-E Base station antenna $35.00 

Add S3.00 shipping for all accessories ordered at the same time. 
Add S3 00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

product in this ad, send or phone your order 
directly to our Scanner Distribution Center" 
Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase 
orders are accepted from approved govern- 
ment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices. 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under$50.00. Shipments are F.O.B. Ann Arbor, 
Michigan. No COD'S. Most productsthat we sell 
have a manufacturer's warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling In addition toshipping charges. 
Non-certified checks require bank clearance. 
Mail orders to: Communications Electron- 
ics," Box 1002. Ann Arbor. Michigan 48106 
U.S.A Add $7. 00 per scanner, radar detector or 
CB or $1 2.00 per shortwave receiver for U.P, S. 
ground shipping and handling in the continental 
U.S.A For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 
Visa or Master Card, you may call and place a 
credit card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475, WUI Telex CE anytime, 
dial 67 1 -01 55. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
ma rks of C om m un ications Electron ics~ Ad # 07 1 8 4- E 
t Bearcat is a registered trademark of Uniden Corporation. 
Copyright 1984 Communications Electronics 

OrderToll Free . . . call 

1-800-521-4414 



COMMUNICATIONS 
ELECTRONICS™ 
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Consum er Products Division £ 



818 Phoenix o BO» 1002 D Ann Acbor. Michigan 4B106 U.S.A 
C»ll TOLL-FREE 800-SI1 -*4H at oulild. USA 313-9T3-BB8S 
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backed copper patterns with the 
pre-drilled holes, and press in 
place. If you want to move a pat- 
tern, you can — until the adhesive 
cures. (After that time, the pattern 
can still be removed if you need to 
make changes to the board, but it 
cannot be re-used. 

Once you have your compo- 
nent-mounting pads in place, you 
can interconnect them with cop- 
per tape. When traces cross, you 
have two choices: You can use the 
supplied insulating polyester tape 



between the two crossing traces, 
or you can run one of the traces on 
the other side of the board. 

That ability to make double- 
sided boards (which, interestingly, 
is not mentioned in the E-Z Circuit 
instruction manual) is very impor- 
tant. That's because the copper- 
tape traces are thicker than what 
you can etch, so you cannot run 
them between, for example, IC- 
pin pads. Being able to run traces 
on both sides of the board helps to 
compensate for that. 



o 



o 
w 



a 
< 



40 



Our Twelve 
Inexpensive 
Ways To 
Look Inside 
Your ICs. 

Testing and troubleshooting digital circuitry 
no longer requires expensive equipment and 
complex, time-consuming processes. Global 
Specialties offers a family of twelve inexpensive 
and easy-to-use logic-test products ranging 
from hand-held digital logic probes and pulsers 
to multi-point logic monitors. 

These IC troubleshooting tools provide fast, 
accurate testing of 



Global Logic test family . . . 

■ LM-1 Clip Type 16 CM. LM 

■ LM-2A Pocket Size 1 6 Cti. 
LM 

■ LM-4 Pocket Size 40 Ch. LM 

■ LP-1 Low Cost Dual State 
Probe 

■ LP-2 Dual Slate Probe 

■ LP-3 High Speed Probe 

■ LP-4 High Speed ECL Probe 

■ DP-1 Probe Type Digital 
Pulser 

■ LPK-1 Dual Stale Probe [Kit) 

■ DPK-1 Probe Type Digital 
Pulser (Kit) 

■ LTC-1 Logic Analyze Test Kit 

■ LTC-2 High Speed Logic 
Analyze Test kit 



all logic families in 
laboratories, pro- 
duction, quality con- 
trol and field service 
applications. We've 
advanced the design 
and use of logic probes 
and other digital test 
products. 

Your local Global distrib- 
utor can help you select the 
model which precisely fits your 
needs. 



Call our Product Availability 
Phone: 1-800-243-6077 
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GLOBAL SPECIALTIES 

An Interplex Electronics Company 

70 Fullon Terrace C 

New Haven. CT 06512-181 9 
(203)624-3103 TWX; 710-465-1227 
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Once all of your pads and inter- 
connecting traces are in place, 
they must be soldered together. 
(Even though a trace may be at- 
tached to another by the adhesive 
backing, they are not electrically 
connected until they are sol- 
dered.) The final step, of course, is 
inserting the components and sol- 
dering them to the copper pat- 
terns. The component-mounting 
pads have an epoxy-glass substrate 
and can be soldered many times. 
The traces and donut pads, 
however, do not have that thermal 
barrier. When they are soldered, 
the adhesive can soften and the 
patterns can slide and/or lift from 
the board. If you solder with that 
in mind (and you keep your solder- 
ing iron in a vertical position), you 
won't have any trouble. The ad- 
hesive regains full strength when it 
cools. 

What's available 

While the E-Z Circuit patterns 
are available separately, their kits 
offer a better value. Four kits, 
which should fill the needs of most 
hobbyists, are available. Each kit 
consists of more than 200 pieces, 
including such pressure-sensitive 
copper configurations as donut 
pads, multi-conductor strips, and 
power distribution strips, as well 
as TO-5, power-transistor, SCR, 
and DIP mounting patterns. 

The difference between the kits 
is the type of boards (and card- 
edge patterns) they contain. For 
example, the AppleKit contains an 
E-Z Bus board (that is shaped the 
same as any apple card) and self- 
adhesive card-edge connections. 
The S-100 kit includes an S-100 
board, the standard-bus kit in- 
cludes a standard-bus board, and 
the Eurokit contains two eurocard 
boards. Kit prices vary from about 
$63 to $68. R-E 
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Electronics Book Club 

The Best Source for Hobbyists and Professionals 
for Over 18 Years! 

Time- and Money-Saving Advice . . . 
Practical Troubleshooting & Repair Tips . . 
State-of-the-art Technology . . . Hundreds 
of Projects . . . Plus, Exceptional Savings 

Select 5 Books 
for Only $ 2- 
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FREE When You Join Now 



7 very good reasons to join 
the Electronics Book Club 

• Big Savings. Save 20% to 75% on books sure to increase 
your electronics know-how 

• No-Risk Guarantee. All books returnable within 10 days 
without obligation 

• Club News Bulletins. All about current selections— mains. 
alternates, extras— plus bonus offers. Comes 13 times a year 
with hundreds Of up-to-the-minute titles you can pick from 

• "Automatic Order." Do nothing, and the Main selection will 
be shipped automatically! But . . . if you want an Alternate 
selection— or no books at all— we'll follow the instructions you 
give on the reply form provided with every News Bulletin 

• Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts 

• Exceptional Quality. All books are first-rate publisher's edi- 
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 



FREE guide to 
mail order sources 
for electronic parts 
and components 

A $6.95 

Value! ^.^ 



I Electrons BanKCuB 

| P.O. Box 10 

| Blue Ridge Summit, PA 17214 

■ Please accept my membership in the Electronics Book Club and send the 5 volumes 
J circled below, plus, my FREE copy of The Electronics Buyer's Guide, billing me $2,95 
| plus shipping and handling charges. It not satisfied, I may return the books within ten 

■ days without obligation and have my membership canceled. I agree to purchase 3 Or 
more books at reduced Club prices (plus shipping/handling) during the next 12 
| months, and may resign any time thereafter. 

800 1108 1199 1218 1409 1449 1474 1487 1503 

1531 1536 1537 1539 1553 1561 1565 1577 1604 1605 

1632 1650 1665 1673 1679 1682 1685 1699 1765 

Name Phone . 



I 

I 
I 

I Address 
| City _ 
■ State _ 



Zip 



I Valid lor new members only. Foreign applicants will receive special ordering instructions. Canada 
must remit in U.S currency This order subject 1c acceptance by the Beclfonics Book Club. 
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New Products 
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INTELLIGENT MODULES, model 

3600-80-016 and model 3660-81-020 
are the latest additions to the FLIP 
family of vacuum fluorescent dis- 
play modules. Each is a single- 
board module. 

The model 3600-80-016 displays 1 
line of 16 characters and measures 
6.37" wide x 2.20" high x 0.70" 
deep. The model 3600-81-020 
displays 1 line of 20 characters and 
measures 6.92" wide x 2.20" high 
x 0.70" deep. 

For the user's convenience, an 
integral switching power-supply 
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MODEL 1590P 



REG 
$1995.00 



100 MHz 8 -TRACE 
4 CHANNEL 
DUAL TIME 

^$1579* 




MODEL 1479BP 



REG 
$795.00 



30 MHz 
DUAL TRACE 



'fytlSfieciaJUf^ 



OSCILLOSCOPES 



MODEL 1570P 



REG 
$1395.00 




80 MHz QUAD INPUT 
DUAL TIME 

w> $1095°° 




1 " - ■ - 



I 



"< ■ I REG 
$695.00 



MODEL EE- 482 



*» S635 00 



EDDCMECC 

ELECTRONICS 

770 Amsterdam Ave.. New York, NY 1 00Z5 



Write for FREE 136 page Catalog 



20 MHz 

DUAL TRACE (ECO) 

w* $450°* 




MODEL 1560P 

REG 

$1150.00 



60 MHz 
TRIPLE TRACE 

y* $899* 




REG 

$545.00 



MODEL 1476A 



10 MHz 
DUAL TRACE 

** $435°° 




MODEL 1540P 

REG 

$950.00 



40 MHz 
DUAL TRACE 

#* $799 w 




MODEL 31B-430 



REG 
$299.95 



6 5 MHz 

SINGLE TRACE (krista) 

w» S189 95 



SHIPPING CHARGES 

For Order* ADD 

$25100 $6.50 

$100- ssoo se.so 

$500- $750 $10.50 

S7S0-«ndup $15.00 

Parcel PobI $20.00 

MASTER CARD • VISA 
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Send Purchase Order, Check, 
Money Order or C.O.D. 

or Call Toll Free 
800-223-0826 

in N.Y. State (212)865-5580 



provides all required drive volt- 
ages from a single +5-volt DC in- 
put. An on-board ASCII interface 
controller handles all scan, re- 
fresh, and data I/O tasks, permit- 
ting easy interface to an 8-bit data 
bus. 

The devices display an extended 
ASCII character set of upper- and 
lower-case letters, numbers, and 
symbols using a 0.20" high 5x7 
dot matrix. Display color is a 
bright, broad-spectrum emission, 
which peaks in the blue-green, 
and is easily filtered to a wide 
range of colors. Viewing angle is 
typically 150 degrees. 

The model 3600-80-016 is priced 
at $74.00 each for 100 pieces; the 
model 3600-80-016 is priced at 
$79.00 each for 100 pieces.— Indus- 
trial Electronic Engineers, Inc., 7740 
Lemona Ave., Van Nuys, CA 91405. 

DMM, model 8840A, is a 5W digit 
benchtop/system that provides 
basic accuracy of 0.005% for one 
year with a 24-hour specifications 
of 0.002%. Complete software cal- 
ibration, either manually or over 
the bus, makes it easy to maintain 
the 24-hour specifications rou- 
tinely in those applications requir- 
ing optimized accuracy. 
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At reading rates of 2.5 and 20 
readings per second, the model 
8840A has 5W digit resolution. At 
the fast rate of 100 readings per 
second, the resolution is AVi digits. 
The model 8840A is priced at 
$95.00. It is available with two op- 
tions for true RMS AC and fully 
programmable 1EEE-40S interface 
($150.00 each). A fully loaded pack- 
age sells for $995.00. —John Fluke 
Mfg. Co., Inc., PO Box C9090, Ever- 
ett, WA 98206. 

POWER SUPPLY, model WP-29A is 
designed to provide an isolated AC 
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output from to 150 volts, 0-2.25 
amps continuous at 60 Hz. Input 
voltage and isolated output volt- 



age can be monitored on a large, 
taut-band meter. 

Secondary leakge is limited to 
less than 0.1 milliamp — lower than 
the established ANSI limits in 
Specification Code C-101. The unit 
is designed for incoming or outgo- 
ing quality control, servicing, or 
design work where testing circuits 
at higher or lower than normal 
voltages is required. The model 
WP-29A is priced at $167.00 — VIZ 
Test Equipment, 335 East Price 
Street, Philadelphia, PA 19144. R-E 



STOP! 

Before you check 
those other catalogs 




Check the best f irst,and save time! 

The 15th edition:CEI'S 1984 fall catalog 

CALL TOLL FREE FOR YOUR FREE CATALOG! 
1-800-543-3568 1-800-762-3412 



NATIONAL WATS 



OHIO WATS 



IN DAYTON:(51 3)252-5662 TELEX NO. 288-229 

V.tl GorisoTickrtcd €bdronics. IrKiorporcrtcd 
705 WATERVLIET AVE, DAYTON OHIO.45420 
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New from B&K-PRECISION, for 
telephone service, test and repair 



COMPLETE TELEPHONE PRODUCT ANALYZER. A total 
self-contained system for diagnostic testing, 
servicing and calibration of corded and cord- 
less telephones, answering machines and auto- 
matic dialers. Performs every test you'll ever need 
to test and repair any phone product including 
verification of pulse and touch-tone numbers, 
measurement of freauency error and modula- 
tion deviation. MODEL 1050 $1695 



CORDLESS TELEPHONE TESTER. Provides full servic- 
ing and calibration capability for base and port- 
able phone units. All rf test and measurement 
functions. Replaces expensive FM generators and 
modulation monitors, yet performs all tests re- 
quired for cordless phone system analysis and 
repair, including full frequency testing and align- 
ment. Generates all prior and recently approved 
frequencies. MODEL 1047 $895 




TELEPHONE PRODUCT TESTER, For in-store con- 
sumer or service use. Tests handset cord, phone 
line cord, dial/redial functions, voice and dial 
number levels, ring function and voice quality of 
corded and cordless phones, answering ma- 
chines and automatic dialers. MODEL 1045 $395 



TELEPHONE LINE ANALYZER. Quickly identifies a 
problem as external or in the phone itself. Tests for 
condition of external phone line, phone line cord, 
ring and line voltage levels and polarity. Easy to 
use, no batteries or external power needed. 

MODEL 1042 $19.95 



These test instruments cover every possible level of service required for telephone products. They 
ore equally useful for training. The instruction manuals provided offer a comprehensive course of 
training for service personnel and students. Call your nearest B&K-PRECISION distributor for off-the- 
shelf-delivery or additional information— or contact B&K-PRECISION. 

OitSsiiMMJ CORPORATION 

6460 West Cortland Street • Chicago. Illinois 60635 • 312 889-9087 

• iniefnaihonai Sales 6460 W Cori'anaSi Crutapo IL 60635 
CrtnrfOirto Sates Alias Electronics Ontario 
li inn Genua' Ame'iianSaiss Empire Exporters Piamvtaw NYn 603 
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An exciting new 

technology 

may make 

it possible to offer 

color displays in 

applications where 

previously they have 

been impractical or 

impossible. In this 

article we'll 

look at that 

technology, and its 

first commercial 

application. 
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MOST KkADLKS Ol- RADIO- IX IX TRONIC'S 

are familiar wiih shadow-mask CRT's. 

Those CRT's are used in the vast majority 
color display applications-; including the 
most familar of all, the color TV. But 
several breakthroughs in color-display 
technology have recently occurred, 
breakthroughs that could eventually make 
the shadow- mask color CRT obsolete. 

One of the most recent of those break- 
throughs is the new liquid-crystal color 
shutter (or switch] from Tektronix (PO 



Box 500, Beavcrton. OR 97077). The 
color shutter is used in combination with a 
high-resolution monochrome CRT and al- 
lows the monochrome CRT to display 
color images. The system developed by 
Tektronix offers the advantage of high- 
resolution color — much higher than pos- 
sible with shadow-mask CRT's — at a rea- 
sonable cost. We'll take a closer look at 
the color shutter in a moment, but first 
let's take time to review some important 
LCD basics. 
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LCD basics 

A liquid crystal is an organic com- 
pound; that means that it is a compound 
that consists of carbon, hydrogen, oxy- 
gen, and nitrogen. What is different about 
a liquid-crystal compound is that it is fluid 
like a liquid, but has the optical properties 
of a solirl. 

Another interesting property of a liquid 
crystal is that its molecules, which are 
shaped like long rods, act like di poles in 
the presence of an electric field. That 
means that the alignment of molecules in 
a liquid crystal can be controlled by apply- 
ing and removing an electric field. 

Liquid-crystal displays differ from 
other types of displays in that they scatter 
rather than generate light. The type of 
LCD used in watches and calculators, as 
well as in the color shutter, consists of a 
vertical polarizer, a liquid- crystal cell (the 
cell used in the shutter will be described 
below), and a horizontal polarizer. When 
there is no electric field present, the liq- 
uid-crystal material is in its relaxed state. 
In that state, the liquid-crystal molecules 
nearest the polarizers have their long axes 
parallel to the polarizers with subsequent 
layers twisting through the 90° between 
horizontal and vertical (see Fig. 1-a). 
Light from the light source passes through 
the horizontal polarizer, is twisted 90° by 
the liquid crystal, and passes out through 
the vertical polarizer. Someone looking at 
the LCD will see light. 

When an electric field is applied, the 
liquid-crystal material is in its driven 
state. In that state, the liquid-crystal mol- 
ecules are oriented parallel to the direc- 
tion of the field (see Fig. 1-b). Because of 
that, the natural twist is destroyed, and 
hence, the light is not rotated by the LCD. 
Therefore the light is absorbed by the ver- 
tical polarizer and a viewer would see a 
dark area. 

The n cell 

Tektronix' major accomplishment in 
developing the color shutter was in devis- 
ing a liquid-crystal device, called a ji cell, 
with a fast-enough switching time. Most 
liquid crystals switch (change between a 
relaxed and a driven state) at rate of 20 to 
100 milliseconds. The n cell has a switch- 
ing time of 1.7 milliseconds. 

The Jt-cell consists of two glass plates 
coated with indium-tin-oxide, a thin layer 
of silicon-dioxide (which serves as an in- 
sulator), and a special alignment layer. It 
has a special structure in which the liquid- 
crystal molecules are arranged so that 
when the appl i ed e le c trie fi e Id i s re moved , 
the liquid flow within the cell does not 
oppose the natural rotation of the liquid- 
crystal molecules into their relaxed (twist- 
ed) orientation. That is the key to the fast 
switching times. 

Another factor in developing the j-i-cell 
was the thin cell spacing that Tektronix 
has achieved. The cell spacing must be 
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FIG. 1— WHEN NO ELECTRIC FIELD IS PRESENT, as is the case in a, an LCD rotates light 90°, allowing it 
to be seen. When an electric field is present, as is the case In b, light Is not rotated so It is absorbed by 
the polarizer. 
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FIG. 2— TO MAKE THE COLOR SHUTTER, then- cell is sandwiched between, and optically coupled to, 
a pair of orthogonal co lor polarizers and a linear polarizer. 



very accurate because the switching 
characteristics described above depend on 
the cell being very thin and uniform. If the 
cell is made too thin, however, it will not 
have the required optical properties. The 
company has developed techniques for 
cell spacings of 3 to 10 micrometers with a 



tolerance of 300 nanometers. Cells with 
that spacing have been manufactured in 
sizes ranging from 5 to 40 centimeters, 
although the actual viewing area is only 
about 90% of the cell size; that limited 
viewing area is due to mounting consid- 
erations. 
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The color shutter 

To make the color shutter, the n cell is 
sandwiched between, and optically cou- 
pled to, an orthogonal set of color polar- 
izers (orange and blue-green) and a 
horizontal linear polarizer (see Fig. 2). 
The "sandwich" is then placed in front of 
a CRT that uses a phosphor whose emis- 
sion peaks are in the orange and blue- 
green portions of the spectrum (see Fig. 
3). 
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4500 5500 6S00 

WAVELENGTH-ANGSTROMS 
FIG. 3— IN THE CURRENT TEKTRONIX SYS- 
TEM, a CRT with a phosphor whose emission 
peaks Me in the orange and blue-green regions 
is used. 

To generate a multi-color display, both 
the screen and the shutter are switched 
synchronously. A block diagram of the 
system is shown in Fig. 4. In one frame, 
all of the information that should appear 
in orange is displayed. In the next frame, 
all of the information that should appear 
in blue-green is displayed. 

The role of the Jt cell in this system is to 
be sure that only light of the appropriate 
color will be passed. Orange light enter- 
ing the shutter is vertically polarized by 
the orange polarizer; blue-green light en- 
tering the shutter is horizontally polarized 
by the blue-green polarizer. (Note that the 
color polarizers also polarize white light 
as indicated in Fig. 4.) During the "or- 
ange" frame, the liquid-crystal is in its 
undriven state. Orange light is thus ro- 
tated 90° by the liquid-crystal and passes 
through the horizontal linear polarizer. 
The horizontally polarized blue-green 
light is also rotated, but it is rotated out of 



the transmission axis of the linear polar- 
izer and is thus absorbed. 

During the "blue-green" frame, the 
liquid-crystal molecules are oriented so 
that they do not twist light. Thus, the 
horizontally polarized blue-green light is 
passed by the horizontal linear polarizer 
while the vertically-polarized orange light 
is absorbed. 

As the alternate frames are viewed, the 
eye integrates them to produce a multi- 
colored image. With the phosphor/ polar- 
izer combination used in this system, any 
color that can be created by combining 
orange and blue-green can be displayed 
by varying the intensity of the scanning 
beam. To achieve flicker-free operation, 
each color (frame) is repeated at a rate of 
60 Hz; thus, the two field system will run 
at a rate of 120 Hz. 

Although orange and blue-green are the 
colors chosen by Tektronix, any two col- 
ors could be used through the proper se- 
lection of color polarizers and phosphors. 
For instance, early versions of the color 
shutter used red and green. The colors 
chosen for the current shutter were se- 
lected because they, and neutral (a color 
formed by the combination of the two 
primary colors and used in the first com- 
mercial application of the new tech- 
nology — more on that later), are 
spectrally separated enough to be easily 
distinguishable, but close enough to mini- 
mize the eye's need to refocus. 

As indicated above, only colors that 
can be generated by combinations of two 
primary colors can be displayed. 
Tektronix is continuing with its research 
in order to develop a shutter capable of 
displaying colors that could be produced 
by three primary colors. Such a shutter 
would be capable of producing a full 
gamut of colors, with results comparable 
to, or better than, conventional color dis- 
plays. 

Advantages 

The development of the liquid-crystal 
color shutter is important for a number of 
reasons. Perhaps most significant is its 
high resolution. Because a monochrome 
CRT is used in place of a shadow mask (or 
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FIG. A — BLOCK DIAGRAM OF THE liquid-crystal color shutter display system. Information Is fed to the 
CRT In two sequential fields, which are synchronized with the switching of the color shutter. 



other type, such as pe net rat ion -phosphor) 
color CRT, much better resolution is pos- 
sible than with any other type of color 
display. That means, of course, much bet- 
ter graphics, and clearer, easier-to-read 
text. 

The use of a monochrome CRT is also a 
key to a number of other advantages of- 
fered by the display. For one thing, adding 
color capability to a monochrome instru- 
ment will not require repackaging the in- 
strument to accommodate the longer 
color CRT. Also, due to the absence of a 
fragile shadow-mask or complex electron- 
gun, monochrome CRT's are inherently 
more rugged than color CRT's. Use of a 
monochrome CRT also eliminates the 
color- convergence problems that plague 
other types of color displays. 

One potential problem with the display 
arises from the fact that the system is field 
sequential. In the system, the brightness 
of a given color will be reduced to a max- 
imum of 25% of the brightness of that 
color on a continuously rastered CRT 
That is due to two factors. One is that 
since the system is field-sequential, the 
two colors have a 50% duty cycle (since 
the frames alternate, each color is dis- 
played only half of the time). The second 
factor is that an ideal polarizer has a trans- 
mission factor of about 50%. We are deal- 
ing with real devices here, however. 
Taking into account factors such as the 
non-ideal nature of the polarizers, the 
brightness level of the display is only 
about 12%-14% of the brightness level of 
a continuously rastered display. 

What offsets that potential problem is a 
high and controllable contrast-ratio. The 
combination of color and linear polarizers 
used in the Tektronix system allows for 
contrast ratios that can exceed 20:1. The 
contrast ratio of the display can be varied 
by varying the intensity of the scanning 
beam. That high contrast ratio allows the 
display to be satisfactorily viewed under 
high ambient-light conditions, even in full 
sunlight. 

Applications 

There are, of course, a number of ap- 
plications where the new Tektronix tech- 
nology can provide color capability where 
it has not been practical before. Examples 
of that include small instrument displays 
such as oscilloscopes, logic analyzers, 
and spectrum analyzers. Those instru- 
ments require high-resolution displays to 
adequately convey waveform informa- 
tion. Another area where color would be 
useful is in system-control displays. In 
that application, color could be used for 
highlighting special situations or warn- z 
ings. § 

In fact, the display could be used in any p 
application where color is desired, but ra 
high-resolution is required. It would be 35 
ideal, for example, for word processing. s$ 
In addition, the display's high contrast is a S 
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FIG. 5— THE MODEL 5116 from Tektronix. That oscilloscope Is the first commercial application of 
Tektronix' liquid-crystal color shutter technology. 



great advantage in the high ambient light 
of the typical office. 

The 5116 

Textronix' first commercial application 
of the liquid-crystal color shutter was in 
its 5116 color-display oscilloscope. The 
usefulness and practicality of the color 
shutter is clearly illustrated by that de- 
vice. 

In that scope (see Fig. 5), the color 
traces are used to make it easy to dis- 
tinguish between channels, for emphasiz- 
ing certain types of important informa- 
tion, and in general to make the scope 
easier and more efficient to use. 

In the past, oscilloscopes have used a 
variety of schemes to make them easier to 
use. Those schemes include highlighting, 
cursors, and alphanumeric readouts. The 
addition of color merely takes those 
schemes one step farther. In the 5116, for 
instance, channel 1 data is displayed in 
blue-green while the channel 2 data is 
displayed in orange. Further, the alpha- 
numeric readouts are color coded by 
channel, while the X-Y and time-base 
measurements are displayed in neutral 
(off-white). 

The use of color allows users to over- 
come many of the shortcomings of tradi- 



tional oscilloscopes. For instance, in the 
past, one problem has been how to display 
multiple traces while taking advantage of 
the full vertical resolution of the os- 
cilloscope. When the traces are of one 
color, confusion often arises when those 
traces are overlaid. In the 5116, the use of 



color eliminates that problem. The chan- 
nel-! and channel-2 traces are, of course, 
displayed in their designated colors; with 
the areas of the waveform overlap shown 
in neutral. 

Of course, one of the key factors in the 
eventual success or failure of liquid-crys- 
tal color shutter technology is its cost to 
implement. Right now, the only indica- 
tion of that cost is found in the 5116. The 
basic 5116 color oscilloscope carries a 
suggested list price of $2335. That scope 
is the color version of the monochrome 
5110, which is priced at $1505. That boils 
down to a cost of $830 for the color shutter 
alone. 

Note, however, that the prices quoted 
above are for basic models. When the5//<5 
is mated with the 5D10 waveform digitzer 
(which turns the 5116 into a color digital- 
storage-oscilloscope) the total cost be- 
comes $5 185 . At that price level, the $830 
for the color shutter does not represent 
quite as large a percentage of the total 
cost. Just as with any technology, 
however, it is reasonable to assume that as 
production picks up, costs will drop, mak- 
ing the color shutter an extremely attrac- 
tive display option. 

As time goes on then, it is reasonable to 
assume that the color shutter will be used 
in a wide variety of products and applica- 
tions. In addition, it is likely that it will be 
used in a variety of non-Tektronix prod- 
ucts. That's because the manufacturer has 
recently announced that it intends to sell 
the new technology to other companies 
for use in their products. 

In summary, the liquid-crystal color 
shutter, with its dual properties of color 
and high resolution, offers instrument 
manufacturers an attractive alternative to 
other types of color displays. It is reason- 
able to assume that we'll be seeing them 
in a great number of products before too 
long. R-E 




"The audio response should have a deeper— John Barrymore — wice. 
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The future of shortwave broadcasting is being decided by a pair of international conferences, 
the first of which was held this year. Here is a report on that first conference, including a look at 
what was accomplished, and, perhaps more importantly what was not. 



STANLEY LEINWOLL* 

In addition, the Conference was di- 
rected to develop a set of principles and 
procedures governing the use of the short- 
wave broadcasting bands, and to decide 
upon a method of planning those bands. 

The report of the first session is to be 
transmitted to a second session, now 
scheduled to be held in Geneva for seven 
weeks during early 1987. That second ses- 
sion is scheduled to carry out the actual 
planning. 

'Stanley Leinwoll is Director of Engineering for Propagation and Frequency Management. Radio Free Europe.' 
R ad io Li berty. He was a membe r of th e U n ited States Delegation to th e WARC- H FBC , and is participating in th e 
intersessional activities in preparation for the second session of the Conference, now scheduled for early 1987. 



ON THE SURFACE, THE WORLD ADM1N- 

istrative Radio Conference for the 
Planning of the Shortwave (tfigh Fre- 
quency) Broadcasting Service (WARC- 
HFBC) was a rousing success. Held under 
the auspices of the /nternational Telecom- 
munication fVnion (ITU), the Conference 
was charged with the task of preparing a 
report containing a set of technical stan- 
dards to be used in the planning of the 
shortwave broadcasting bands. 



In all, some 575 delegates from 115 
countries participated in WARC-HFBC, 
which was held in Geneva, Switzerland, 
from January 10-February 11, 1984. In 
addition to the countries represented, 
there were 20 observers from various re- 
gional and international organizations, 
including the /nternational Amateur Ra- 
dio Union (IARU). 

When one considers the diversity of 
interests and cultures represented at the 
Conference — East, West, and Third 
World; developed and developing coun- 
tries; large users of the spectrum and 
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THE U.S. DELEGATION to the WARC-HFBC 
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small, and old, established broadcasters 
as well as newcomers- — it is a miracle that 
anything at all was accomplished. The 
basic problems involved polarization be- 
tween the larger users of the spectrum, 
those with extensive worldwide or nation- 
al broadcasting commitments, and the 
smaller users, who were seeking as- 
surances that their spectrum requirements 
would be met and guaranteed. 

And indeed, during the five gruelling 
weeks of the Conference, it appeared on 
more than one occasion that the Con- 
ference would fail because of stalemates 
that developed over seemingly irresolva- 
ble issues. Everyone present made monu- 
mental efforts to resolve some of those 
conflicts, and many of the delegates 
worked fifteen to twenty hours a day dur- 
ing the second half of the Conference in 
an effort to achieve reasonable solutions. 

Finally, however, the Conference was 
able to complete its report. That report is 
101 pages long, and includes over 70 
pages of technical standards and pro- 
cedures. In contrast, the sections dealing 
with planning principles and procedures, 
and the planning method itself, are only 9 
pages long. Of greater significance is the 
fact that some of the basic principles and 
procedures are vaguely worded, others 
are provisional, and some are confusing. 

A careful reader of that report comes 
quickly to the conclusion that many fun- 



damental problems remain, and that the 
delegates attending the second session 
will be required to work long hours with 
diligence, patience, resourcefulness, and 
dedication in order to bring that second 
session to a successful conclusion. 

So, although the Conference did com- 
plete its report, the document is a caldron 
bubbling with unresolved issues, pro- 
cedures that must be clarified, software 
that is yet to be developed, and principles 
that are still to be tested. 

Between the first and second session of 
the WARC-HFBC, the /ntemational Fre- 
quency Registration Board (IFRB), one of 
the permanent organs of the ITU, has 
been charged with a number of vital pre- 
paratory tasks, including the development 
of the software necessary to test and im- 
plement the planning method adopted at 
the first session. That method appears to 
be one of the most complex planning pro- 
cesses ever attempted, and the tasks be- 
fore the IFRB are indeed formidable. 

Some of the major problems facing the 
IFRB, and the second session will be de- 
scribed shortly. But first, the good news! 

Technical standards 

One of the most significant accom- 
plishments of the first session was the 
adoption of some 73 pages of technical 
standards that cover virtually every aspect 
of shortwave broadcasting. Those in- 



clude: double-sideband system specifica- 
tions; protection ratios; receiver charac- 
teristics; required transmitter power; 
propagation, radio noise, and solar index- 
es; usable field strength; antenna and 
transmitter characteristics; reliability; de- 
lineation of reception areas; rules dealing 
with the maximum number of frequencies 
for broadcasting the same program to the 
same area, and specifications for and pro- 
gressive introduction of, a single-side- 
band (SSB) system. 

As just indicated, the Conference 
adopted a format for the progressive intro- 
duction of single-sideband transmissions, 
including a set of single-sideband system 
specifications that will allow the number 
of transmitters to be increased signifi- 
cantly without a corresponding increase 
in the amount of spectrum space allocated 
to shortwave broadcasting. Since such a 
system will render most of the transmit- 
ters and receivers in operation today ob- 
solete, the Conference decided that the 
progressive introduction of SSB, over a 
period of something like twenty years, 
was the most effective way of overcoming 
the technical and economic problems that 
are sure to arise. The second session of the 
Conference will determine the precise 
starting date and the duration of the transi- 
tion period, but at this writing, it is a 
virtual certainty that the completion of the 
conversion will not take place in this cen- 
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tury, and in all probability not before the 
year 2010. 

Planning principles 

The remainder of the report dealt with 
the principals and procedures that are to 
be used in planning the shortwave bands. 
Those principles include: 

• planning of the bands is to be based on 
the principle of equal rights of ail coun- 
tries, large or small, to equitable access to 
those bands for use in accordance with the 
decisions taken by the Conference; 

• the planning of the high-frequency 
broadcasting service shall be based on 
four seasonal plans; 

• the minimum broadcasting require- 
ments submitted by the various nations 
shall be satisfied on an equal basis at the 
overall level of broadcasting reliability 
adopted by the Conference; 

• the planning process is to be based on 
double-sideband transmissions with the 
possibility for countries so wishing to use 
single sideband, provided that the level of 
interference caused to double-sideband 
transmissions appearing in the plan is not 
increased; 

• whenever possible, only one frequency 
shall be used to meet a given broadcast 
requirement, 

• and, finally, the highest possible 
number of submitted broadcasting re- 
quirements are to be included in the plan. 

Although those principles read very 
well, it is evident that some may be easier 
to satisfy then others, and that before they 
are finally implemented they will have to 
be tested against a complete set of opera- 
tional requirements. 

Planning method 

The planning method adopted by the 
first session is a highly complex pro- 
cedure; a block diagram of the procedure 
is shown in Figure 1 . It comprises 1 1 steps 
that will be the subject of tests to be con- 
ducted by the IFRB during the interses- 
sional period. Steps 3 through 8, and step 
10 (indicated by the dashed box) are to be 
drawn up using the computer at ITU head- 
quarters in Geneva. 

That planning method represents a rad- 
ical departure from the procedure now in 
effect. Under Article XVII of the Radio 
Regulations, all broadcasters submit their 
schedules to the IFRB six months in ad- 
vance of implementation. The IFRB pub- 
lishes that information in a book, called 
the Tentative Schedule. Where conflicts 
arise, it is up to the individual countries 
involved to solve them. In some in- 
stances, the IFRB offers recommenda- 
tions for resolving the conflicts, but ac- 
ceptance of these recommendations is not 
mandatory. The new procedure, in con- 
trast, will leave many of the crucial deci- 
sions up to the IFRB. 

The software to be used in the planning 
process has not yet been developed by the 
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FIG. 1— THIS BLOCK DIAGRAM shows the planning procedure drafted by the first session of the 
WARC-HFBC. The steps contained within the dashed box are to be performed by computer. 



ITU, and doing so will be an extremely 
complex task because of the many varia- 
bles involved. Those variables include 
changes in season, sunspot number, time 
of day, hours of operation, and location of 
not only the transmitter for which a fre- 
quency is being sought, but all other 
transmitters throughout the world operat- 
ing on or adjacent to the frequency being 
used. Other variables include type of an- 
tenna as well as transmitter power. Fur- 
thermore, the use of a computer to predict 
optimum frequencies involves risks. In 
the past, computer-generated propagation 
models have lacked the accuracy required 
to produce highly reliable schedules. 

Despite those drawbacks, that pro- 
cedure was supported by the Third World 
and developing countries because they do 
not have the technical expertise to choose 
and evaluate the best possible frequencies 
for their broadcast services. It was their 
position that by having the IFRB choose 



the frequency band and/ or frequency, it 
would provide them with technical as- 
sistance they cannot provide for them- 
selves. 

Some very major questions, par- 
ticularly those involving modification 
procedures, still remain unanswered. The 
prediction method chosen is based neces- 
sarily on simplified propagation models, 
and there is considerable doubt about the 
accuracy that will result. In many cases, 
even using the most sophisticated pro- 
grams currently available, there are sig- 
nificant differences between the frequen- 
cy band predicted to be optimum, and the 
one that actually turns out to be optimum. 
Where such differences occur, methods 
will have to be developed for changing 
bands or frequencies in order to insure the 
success of the services affected. 

That concept shapes up as one of the 
most troublesome issues to be faced at the 
second session. The first session was 
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In Computer Electronics... 
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NTS knTRDniC HOME 
TRAINING GIVES YOU 



THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 



NTS IDTRDniC home training provides 
you with a special kind of "Hands-On" 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It's free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 




High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capita! into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 



employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 



MICROCOMPUTERS 



NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 
In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 



MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/ Heath Hero I 
is included to train you in robotic applications in 
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Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles. CA 90037 




manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis "Smart Set" color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 



EARN CEU CREDITS 



America's industrial giants are turning more and 

more frequently to home study as an effective way 

to upgrade employee skills. You benefit from the 

experience NTS has gained in its 79 years as a 

leader in technical training. The skills and 

experience gained in the building of kits and test 

equipment provide you with training that cannot 

be duplicated. And, 

depending on the 

program you select, 

you can earn up to 

30 CEU credits for 

successful 

completion. 
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included in the 
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marked by some heated debates over 
modification procedures, but in the end, 
nothing was resolved. Thus, that thorny 
problem was left for the second session to 
address. Yet, it remains clear that if the 
planning procedure is to be successful, 
some method of modifying assignments 
must be devised to take care of instances 
where the predicted optimum frequency 
differs from the actual one. 

But the issue over which the Con- 
ference nearly failed was over rules for 
dealing with incompatibilities. That is: 
What happens when the total number of 
requirements in a certain band, at a par- 
ticular hour, to a specified reception zone, 
exceeds the available spectrum? 

The larger broadcasters held that all 
requirements should be met, even if that 
meant accepting lower standards and less 
protection. It was their position that 
equality meant literally that all require- 
ments would be treated equally. 

The developing countries led by Iran, 
India, and Algeria, disagreed. They held 
that there was a difference between equal- 
ity and equity. Their view was that if there 
were too many requirements to be satis- 
fied in the existing spectrum, then all 
countries should be guaranteed a certain 
minimum number of requirements that 
would be satisfied at an agreed-upon level 
of protection. After that, those countries 
with large numbers of requirements 
would either have to reduce some of them 
or accept reduced protection. 

With the battle lines drawn early, the 
issue became more and more acrimonious 
as the Conference progressed. At the elev- 
enth hour a highly complex three-tier sys- 
tem, which satisfied no one, even those 
who purported to understand it, was pro- 
posed. That compromise also would have 
failed if it hadn't included the stipulation 
that during the intersessional period the 
IFRB would develop the software re- 
quired to test the proposed method, and 
report the results of those tests to the sec- 
ond session. The success of the second 
session will depend, to a great extent, on 
the ability of the Conference to deal with, 
and resolve successfully, that key issue. 

Perhaps the most sensitive actions to be 
taken at the WARC-HFBC concerned 
jamming. The Conference adopted a reso- 
lution relating to the avoidance of harmful 
interference in order to improve the use of 
the shortwave bands allocated to the 
broadcasting service. The original resolu- 
tion, proposed by the Netherlands, con- 
tained very strong language, and specifi- 
cs call y iden ti fied j am ming and the ex te nt to 
y which it disrupts shortwave listening. The 
O Dutch found that of 85 broadcasts from 
E stations in the Far East, Middle East, Af- 
fr] rica, and the Americas that were 
uj monitored , 32 were affected by jamming . 
O The Dutch resolution further indicated 

Q that it feared that that form of harmful 
rr i nte rfe renc e j eo pardi zed the orderl y pi a n- 
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ning of the high-frequency broadcast 
bands. 

It further proposed the organization of 
extensive monitoring programs to identify 
countries causing harmful interference. 
The program's findings were to be re- 
ported to the second session of the Con- 
ference. 

It must be emphasized that never in the 
history of the ITU has the subject of jam- 
ming been brought up, because that has 
been considered a primarily political sub- 
ject, and not appropriate for discussion at 
a technical forum. However, the Dutch 
resolution pointed out, as indicated 
above, that such harmful interference ad- 
versely affected the rational planning of 
the shortwave broadcasting spectrum, and 
that it had to be considered. 

After some frantic behind-the-scenes 
maneuvering among a number of coun- 
tries, a resolution that was acceptable by 
consensus was agreed upon. That resolu- 
tion eliminates any reference to the word 
jamming, or intentional harmful inter- 
ference, although its intent is unmistaka- 
ble. It further calls for monitoring efforts 
to be conducted through the IFRB to iden- 
tify countries causing that harmful inter- 
ference, and that information is to be 
made available at the second session of 
the WARC-HFBC. 

The manner in which that monitoring is 
performed during the intersessional 
period, and the extent to which use is 
made of it, may be of vital importance in 
assessing the impact of harmful inter- 
ference, and determining the possibility 
of rational planning at the second session. 
A companion to the resolution on 
harmful interference did not fare as well. 
Originally submitted jointly as a planning 
principle by England and the 
Netherlands, that principle called upon 



the Conference to adopt a planning meth- 
od that included procedures to ensure 
broadcast reliability for all countries. 

That principle was not supported by the 
big three in the non-aligned/developing 
country bloc — -Algeria, India, and Iran, 
and it was subsequently diluted consider- 
ably. It became a procedural item instead 
of a principle, and it gives very little to 
countries whose transmissions suffer 
from intentional harmful interference. 
The item now reads in part: 

Actions relating to harmful 
Interference 
In the event of harmful interference 
to an HF broadcasting service which is 
using an assignment in accordance 
with a current seasonal plan, the Ad- 
ministration concerned shall have the 
right to request the prompt assistance 
of the IFRB in finding another frequen- 
cy to help restore that service to the 
level of reliability achieved in the plan. 
Any new frequency proposed by the 
IFRB shaft not adversely affect the 
seasonal plan in operation... 
That procedure offers a country (Ad- 
ministration) whose transmissions are 
being jammed woefully little in the way of 
relief. In effect, it gives it the option of 
substituting one jammed frequency for 
another, if that does not "adversely affect 
the seasonal plan in operation." 

The second session of the Conference 
will have many very difficult problems to 
address, not the least of which is the one 
dealing with harmful interference, how to 
cope with it, and how to take it into ac- 
count in preparing a planning procedure 
that is to work effectively. In addition, 
many complex and highly controversial 
issues have yet to be addressed, both dur- 
ing the intersessional period, and at the 
second session of the Conference. Be- 
cause of that, the second session may 
prove to be quite "interesting." R-E 
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Turnkey Systems 



MARC STERN 



A TVRO system does not have to be bought and assembled piece-by-piece- 
turnkey systems offer an attractive alternative. 



PUTTING TOGETHER A HOME 5ATELL1TE- 

TV reception system doesn't have to be a 
step-by-step, component-by-component 
process. You con do it that way, of course, 
if you choose. But there is an alter- 
native—the turnkey system. 

Typically a turnkey satellite-TV system 
consists of everything you need — from 
the antenna to the receiver — to start 
watching satellite-beamed programming. 
Some systems also include add-ons such 
as stereo processors and the like. 

In this article, we won't be presenting 



the specifications of each system in detail . 
That's because the specifications of many 
of the components that make up these 
turnkey systems can be found in the spe- 
cial "Receiving Satellite Television" sec- 
tion in the October issue of Radio- 
Electronks. However, we will be includ- 
ing some of the more important specifica- 
tions as a guide. 

Caveat emptor! 

Before we begin our look at complete 
packages remember that when you buy a 



turnkey system, you will pay a price for 
the convenience. At best, you will find 
turnkey systems to be priced about the 
same as what you'd expect to pay for the 
individual components — but it can cost 
much more. (Especially because some 
components are discounted, while turn- 
key systems rarely are.) And keep in mind 
that the prices that you see here are only 
approximate. In most cases, it's the deal- 
er — not the manufacturer — that assem- 
bles the components into a system and 
sets the price. 
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Is convenience the only advantage of a 
turnkey system? Not really: Buying the 
system from a single manufacturer gives 
you reasonable insurance that all the parts 
that make up the system are properly 
matched. Further, if the system ever needs 
servicing, you'll know who to call — even 
if you don't know which part is causing 
the problem. 

If assembling a TVRO system doesn't 
appeal to you. don't give up — turnkey 
systems are certainly a good way to go. 
Let's now take a look at what's available. 

Birdview Satellite 

For $2995, Birdview offers a multiple- 
receiver, satellite-TV system — the 
20I20M — that allows you to have several 
satellite receivers tuned to separate chan- 
nels simultaneously. The matched system 
includes a receiver, Low-Woise Block 
downconverter (LNB), LS40 line splitter, 
infrared remote-control, antenna, and an- 
tenna-drive control. The system also fea- 
tures stereo capability and digitally 
synthesized tuning. 




BIROVIEW'S LNB is one of the main compo- 
nents in the multiple-receiver system. 

The LNB and the 4-way splitter are the 
main components in the multiple-receiver 
system. Using the original Birdview de- 
sign, the LNB features a 4.7-GHz os- 
cillator with a stability of 2 ppmTC and a 
noise temperature of 90° Kelvin (1 . 17 dB.). 
The LNB has a nominal conversion gain 
of 70 dB. The unit downconveits the 24 
available transponder signals as one block 
with a range of 500-1000 MHz. 

The output of the LNB can be fed to up 
to four satellite receivers by using the 
LS40 line splitter. Then, each receiver can 
be tuned to a different transponder fre- 
quency (but on the same satellite, of 
course). 

Channel Master 

Channel Master offers a variety of high- 
performance satellite-receiving systems. 
They all feature the same basic electronic 
components and differ in antenna size and 
mount (either manual or motorized). 

With an 8-foot manually adjusted dish, 
the 6147 system is available for $1,895 
($2395 for the motorized 6247). The 
6174, with a 10- foot manually adjusted 
dish, is priced at 52495 (the motorized 
version, 6274, sells for $2995). A system 
with an 6. 8-foot dish is priced at $1695 for 



the manual version ($2095 for the 
motorized version). 

Those systems include the 6J2S re- 
ceiver, which features 24-channel push- 
button tuning, automatic polarity-switch- 
ing, LED channel-display, center fine- 
tuning meter, and signal -strength meter. 
A higher grade receiver is available for 
$300 more. 

The dish is a prime-focus fiberglass 
type. The feed horn combines the low- 
noise amplifier, scalar feed and polarizer. 
The antenna mount is the polar type and 
can withstand winds of more than 100 
mph. The optional motor-driven tracking 
system features up and down buttons to 
aim the antenna and a three-digit readout. 

The LNA's, either 100° or 120°, cover 
the standard 3.7^.2 GHz range with a 
minimum gain of 50 dB. 

Conifer Corp. 

Conifer Corp. offers a turnkey pack- 
age—the DE-2001, priced at $3000— that 
includes the AN 1200 antenna, a choice of 
two LNA's (the LN-1200 or LN-1000), 
either of two feedhorns (FD-200 and 
FD-300), a choice of receivers (RC-2001 
and PRO RC-2001). There is also a choice 
of two stereo processors available, the 
SP-2001 and PRO SP-200L 

The AN -1200 antenna is a 12-foot, 18- 
scction prime-focus unit that features a 
gain of 42. 3 dB, a 1. 5-degree beam width, 
and a polar mount that will survive winds 
up to 100 mph. 

The two scalar feedhorns, the FD-300 
and FD-200, each offer a maximum 
VS WR of 1 . 25 : 1 . They are identical units , 
except the FD-200 accepts two LNA's. 

The LN-1200 and LN-1000 LNA's are 
mounted in rugged cast aluminum. Each 
offers a gain of 50 dB, and a noise-rejec- 
tion minimum of 30 dB. The standard 
LN-1200 has a noise figure of 1 .5 dB, and 
a maximum noise temperature of 120° 
Kelvin. The LN-1000 LNA offers an im- 
proved noise- temperature specification of 
100°K maximum with a noise figure of 1 .3 
dB. 

The downconverter supplied with the 
RC-2001 and PRO RC-2001 receivers has 
a noise figure of 15 dB (nominal), with an 
image rejection of 25 dB . The downcon- 
verters IF output is at 70 MHz and its 
voltage requirements vary between 14.5- 
and 18-volts DC. 

The RC-2001 and PRO RC-2001 re- 
ceivers have an input IF of 70 MHz (and a 




CONIFER'S RC-2001 RECEIVER has many fea- 
tures Including tunable audio. 



required input level from -35 to —5 
dBm), The frequency response of the vid- 
eo section is from 20 Hz to 4.2 MHz with 
an IF bandwidth of 27 MHz. The units 
offer tunable audio (5.5-8.5 MHz) and 
features two preset positions (6.2 and 6.8 
MHz). They feature an audio-frequency 
response of from 50 Hz-l5 kHz. The au- 
dio-output level is nominally dBm. 

Conifer's stereo processors (models 
SP-2001 and PRO SP-2001) offer an IF of 
10.7 MHz with a selectable IF-bandwidth 
(150 or 500 kHz), a 5.5 to 8.0MHz tuning 
range, and an input impedance of 72 
ohms. Their frequency response is from 
15 Hz to 15 kHz. 

General Instrument 

General Instrument has three turnkey 
systems that are available with either 
manual or motorized dish mounts. One, 
the SATV-081M2 features a manually-con- 
trolled 8-foot dish, 120° LNB and sells for 
about $2,500. There is also a motorized 
version (SATV-081M2 M) that sell for 
around $2,900. 

Another system, the SATV-108M2, fea- 
tures a 10- foot dish with Az/El mounts, a 
120° LNB, and sells for about $2,900. 
The system is also available in a 
motorized version (SATV-10SM2M) 
priced around $3,500. In addition, there 
is also a commercial-grade system, built 
around the C4R receiver that sells for 
$3,500. 

GI systems have a variety of standard 
features including the NPS-36 manual 
navigator/power supply, SPM-08 (tu- 
bular) or SPM-10B (ruggized) polar 
mounts, EPSB electronic polarizer or 
EPSO solid-state polarizer, SLA power di- 
viders, and line amplifiers. 

The navigator/power supply {NPS-36) 
features an east-west antenna control, 
LED antenna-position display, and a 
built-in delay to protect the motor when its 
direction is reversed. The SPM-08 polar 
mount is designed for eight-foot dishes. It 
can be manually operated or motorized. 
The SPM-10B mount is designed for 
10-12-foot antennas (manual or 
motorized). 

The EPSB electronic polarizer shifts 
the polarization of the antenna elec- 
tronically. The unit has an insertion loss of 
less than .06 dB; operates from an 8-15- 
volt supply, and has no mechanical parts. 
The EPSO solid-state electronic polarizer 
includes a scalar feed, and offers an inser- 
tion loss of 0.2 dB, and a VSWR of 
1.35:1. 

General Instrument offers systems built 
around the CRSF and C4R receivers. 
(C4R systems are commercially ori- 
ented.) Both receivers have the following 
general features: 24-channel tuning, digi- 
tal tuning meter and display, and an 8-dB 
threshold. The receivers are also compati- 
ble with block downconversion 
(950-1450 MHz input). They provide DC 
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power for an LNB , or an LNA plus remote 
downconverter. Audio carriers of 6.8 and 
6.2 MHz are standard. 

Intersat 

Intersat "s complete systems range in 
price from $2,000 to $6,000 and include 
the Intersat SR-40 receiver. Among the 
receiver's features are detent tuning of 24 
channels, a tuning meter, fine-tuning and 
audio-tuning controls; plus remote 
switching and scanning. The SR-40 ac- 
cepts C-band signals with input levels 
from — 25 to - 72 dBm. Its image rejec- 
tion is specified at 30 dB. Tire IF is 70 
MHz with a bandwidth of 30 MHz. Polar- 
ity switching is also featured. 




THE INTERSAT IQ-160 RECEIVER is micro- 
processor controlled and features a real -time 
clock. 



One Intersat system, the IQ-160, is mi- 
croprocessor controlled, and offers a real- 
time clock interface and a 6-kilobyte 
memory for program storage. Other fea- 
tures of the system include an infrared 
remote-control transmitter; mono, ma- 
trix-stereo, and direct-stereo capabilities. 
In addition, it offers selectable wide- or 
narrow-band filtering with an output of 12- 
watts RMS per channel at 0.1% THD. 

The television screen is used to display 
a menu of satellite programming, signal 
strength, and polarity selection. Wide/ 
narrow audio tuning (5 to 9 MHz) is fea- 
tured along with a user-selectable scan 
rate, and remote-actuator control. 

Another system, called the Baby Q, 
features a built-in modulator for Channels 
2-6, as well as composite-video and audio 
outputs. Other features include a single- 
conversion downconverter and a polarity 
control . An optional matching stereo de- 
coder is available as are wired remote con- 
trols. 

KLM 

KLM offers six packages (referred to 
simply as system 1,2, etc.), each of which 
includes the antenna, receiver, low- noise 
amplifier, control console, polarizer, and 
feedhorn. 

System 1 , priced at $2,395 , includes the 
X-ll antenna (manual mount), Sky Eye V 
receiver, 120° LNA; polarizer and control 
head, and feedhorn. System 2, priced at 
$2,495, includes theX-ll (manual mount) 
antenna. Sky Eye IV receiver, 120° LNA, 
polarizer and control head, and feedhorn. 

System 3 includes the X-// antenna with 
motorized mount, Sky Eye V receiver, a 
Polar-Trak Control Console, 120° LNA, 



polarizer and feedhorn. The system is 
priced at 52,895, 

System 4 carries a manufacturer's sug- 
gested retail price of $2,995 and includes 
the X-ll motorized mount, Polar-Track 
Control Console, Sky Eye IV receiver, 
120° LNA, polarizer and feedhorn. Yet 
another package. System 5, is priced at 
$3,495 and includes the X-ll, motorized 
mount, Memory-Track Control Console, 
Sky Eye IV receiver, 120-degree LNA, po- 
larizer and feedhorn. 

The final package — System 6, priced at 
$4,795 — includes the X-16 antenna, 
motorized mount, Memory-Trak Control 
Console, Sky Eye IV receiver, 120-degree 
LNA, polarizer and feedhorn. 

The X-H is an 11- foot parabolic dish 
constructed of mesh panels; it can with- 
stand winds up to 100 mph. The X-16 is a 
16-foot, mesh dish with an increased sur- 
face area that delivers a substantial boost 
in gain over the X-ll, It is built to with- 
stand winds of 100 mph. 

The Sky Eye IV receiver features slide- 
rule tuning, fully-tunable audio controls, 
pushbutton video-inversion, AFC defeat, 
and an LED bar-graph signal -strength 
meter. The Sky Eye V receiver offers sin- 
gle-knob transponder tuning and audio 
control, and features an analog signal- 
strength meter and pushbutton video-po- 
larity control. 

The Polar-Trak motor drive-control 
console features pushbutton east-west 
dish-positioning with meter, pushbutton 
polarity-control, and a polarity-trim knob. 





THE MEMORY TRACK CONTROL CONSOLE 
from KLM features a SD-satellite memory with a 
digital readout. 

The Memory-Trak remote dish-control 
has a programmable memory that can 
store up to 50-satellite positions with a 
0-180° dish-position digital readout. The 
control console also features full east- 
west manual dish-control and a single- 
knob variable polarity-control. 

Accessories include a stereo processor, 
line amplifier, and external polarity-trim 
unit. 

Regency 

Regency offers all the components nec- 
essary to make-up a complete TVRO sys- 
tem. Among those components are the 
$595 SA-9000 Polaris satellite antenna, 
which uses a deep-dish, short focal length 
prime-focus parabolic design (made of 
.090 hard-alloy, marine-grade spun alu- 
minum) in a relatively small antenna with 
a 38.5-dB gain, and a 95° LNA. 

The ($549.95) SR-3000 receiver offers 



HEGENCY'S SR-1000 RECEIVER features sepa- 
rate video and audio tuning controls and a bar- 
graph LED tuning meter. 

24-channel detent tuning with defeatable 
AFC, signal-strength and center-tune tun- 
ing meters, as well as separate audio and 
video fine-tuning controls. Dynamic 
noise-reduction circuitry helps improve 
audio fidelity; unmodulated audio and 
video outputs are available. 

Also available is the $499 SR-1000 sat- 
ellite-TV receiver. The unit features sepa- 
rate variable controls for video and audio 
tuning, dual threshold-extension switch- 
es, and an LED bar-graph tuning meter. A 
front- mounted polarity control helps op- 
timize reception. The SR-1000 also 
provides a baseband output. 

The ($495) 95° LNA-95 low-noise am- 
plifier offers a 47-dB gain, image rejec- 
tion of 20 dB nominal, and an operating 
temperature of — 20-65 D C. It accepts in- 
put frequencies ranging from 3.7 to 4.2 
GHz, has a noise figure of 15 dB, and 
operates from a supply ranging between 
14.5 and 18 volts. 

Winegard 

Winegard offers a choice of several 8- 
and 10-foot TVRO packages that are avail- 
able with either manual or motorized 
mounts. Each system contains an anten- 
na, LNA, receiver, and the Polarotor I. 

The key difference between the 8- and 
10-foot packages offered by Winegard is 
the dish size. The 8-foot packages are 
priced at about $2450 for the manual 
SC5001 version and $2,995 for the 
motorized SC-5001S. 

The 1 0-foot packages are priced at 
$3,081 for the manual version (5C-502O) 
and $3,624 {SC5020S) for the motorized 
version. The system contains the SC-10JS 
antenna, which provides a gain of 39 .5 dB 
and can withstand winds of up to 125 
mph. Each package (both 8 and 10 foot 
versions) contains the same basic compo- 
nents, receiver, LNA, etc. 

The manually operated systems use the 
SC-7035 receiver, which features a digital 
channel-readout, fine-tuning control, 
variable audio- tuning, and automatic po- 
larity-switching. 

The SC-7035S receiver (used with 
motorized mounts) is almost identical to 
the SC- 7035, except it provides the added 
feature of a built-in satellite-selector con- z 
trol circuit for use with the SC-7705S ac- Q 
tuator. fn 

The SC8101 120° LNA is a 3.7^.2 I 
GHz GaAs FET amplifier with a mini- 5 
mum gain of 50 dB . The downconverter is ^ 
a single-conversion unit. R-E 2 
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Tele -Toll Timer 




GARY McCLELLEN 



Saving a buck on your phone bill is not an easy job — especially with rates constantly going up. 
But this automatic call-timer can help you get a grip on your skyrocketing bills. 
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IF YOU RE INTERESTED IN SAVING MONEY 

on your phone bills (And who isn't?), you 
don't have to stop making phone calls — 
but making shorter ones would help (es- 
pecially if you make lots of toll calls). The 
simple timing device that we ' 11 describe in 
this article can help you start saving 
money right away: It will tell you just how 
much time you spend on the phone- — and 
it will, we hope, remind you to shorten 
your calls. 

Since the timer will monitor all calls 
made on a line — even on an extension 
phone — it's easy to keep tabs on the calls 
made by your high-school kids as well as 
your own calls! But don't think that the 
timer is limited to use around the home; it 
can also be very useful in the business 
world — especially for those who use a 
WATS line (800 numbers). 

Inefficient use of a WATS line can cost 
a business an awful lot of money. And 
without some type of timer, improving 
phone-use habits is ahit-or-miss proposi- 
tion. But with this timer, you can deter- 
mine how long an employee stays on the 
phone. Then his or her telephone pro- 
cedure can be "fine-tuned" for greater 
efficiency. 

Ease-of-use is one of the timer's great- 
est features. For starters, there are no con- 
trols. Any time the phone is picked up, the 
display lights and the count begins. And 



when you've hung up, the elapsed time is 
automatically frozen on the display, so 
that you know how long you've been on 
the phone. After about 20 seconds, the 
project then resets itself and blanks (turns 
off) the display. Now that is true hands-off 
operation! 

Not only is the device simple to use — it 
is easy to build, too. All parts are mounted 
on two printed -circuit boards, so con- 
struction time is reduced to a few hours 
(once you have the boards, of course). All 
the parts are easily available, so not only 
will you have little trouble in obtaining the 
parts, you'll also have the opportunity to 
shop for the best prices. 

Before we go any further, we should 
mention a few words about the FCC and 
your friendly telephone company. The 
timer, if assembled properly, should meet 
the FCC's requirements (namely Parts 15 
and 68). However, local phone companies 
may have their own restrictions. There- 
fore, we suggest that you contact them for 
their requirements before you begin build- 
ing this project. 

Circuit operation 

As shown in the block diagram in Fig. 
1, the timer consists of an input-con- 
ditioning circuit, a comparator, a 20-sec- 
ond timer, and an inverter. En addition, 
there are three divide-by-60 counters 



(1C5-IC7), three BCD (Binary Coded 
Decimal) decoder/drivers, three seven- 
segment displays, and, of course, a power 
supply. 

The conditioning circuit, which is con- 
nected to the telephone line, isolates the 
device from the line and protects the unit 
from line transients. When the phone is in 
its cradle, 48 volts appears across the line. 
Picking up the handset reduces that value 
to about 9 volts. The conditioning circuit 
reduces the telephone's line voltage to 
about 2. 1 volts when the phone is hung up 
and 0.4 volt when it's off the hook. 

The output of the conditioning circuit is 
fed to comparator JCl-a, which compares 
that output to a 1.4- volt reference. When 
the handset is picked up, the input imme- 
diately drops below the reference and trig- 
gers the comparator. That activates the 
rest of the circuit. 

The comparator output drives inverters 
that, in turn, are used to blank the displays 
and reset the counters. Three counters, 
IC5-1C7, generate the timing function: A 
60- Hz signal is fed to IC5 and is divided 
down to 1 Hz for use by IC6 and IC7, 
which count the 1-Hz pulses. The count is 
divided internally and then output in BCD 
(Binary Coded Decimal) form. That BCD 
output is sent to three BCD-to-seven-seg- 
ment display drivers, IC2-IC4, which 
drive the displays, DISPI-DISP3. (Note 
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FIG. 1— BLOCK DIAGRAM of the telephone timing circuit showing the various sections of the unit. 



that the unit displays tens of minutes, min- 
utes, and tens of seconds. It does not 
display seconds — that amount of preci- 
sion is not needed. 



When the phone is hung up, the output 
of ICl-a goes high. That resets IC5 and 
freezes the elapsed time on the display for 
20 seconds. (After the 20 seconds, the 



timer is reset automatically.) Now, refer to 
the schematic in Fig. 2 for a more detailed 
look at the circuit's operation. 

In Fig. 2, we see that the input-con- 
ditioning circuit consists of diodes 
D1-D4, capacitors C1-C3, and resistors 
R1-R3. Diodes D1-D4 form a full-wave 
bridge rectifier, whose output is filtered by 
capacitors C1-C3. That's done to prevent 
damage to the circuit caused by transients 
(such as those that might be generated by 
a nearby storm). Resistors R1-R3 provide 
a high input- impedance to the circuit. 

The comparator, 20-second timer, and 
inverter Functions are handled by an 
LM339 quad -comparator. A voltage-di- 
vider circuit in the supply provides the 
reference voltage for ICl-a. When the 
phone is picked up, the output of the con- 
ditioning circuit drops below the refer- 
ence voltage and triggers ICl-a, causing 
its output to go low, and capacitor C4 to 
begin charging through diode D5. That 
causes ICl-b's output to go low, removing 
the reset from counters IC6 and IC7, and 
causing the display to light and the timers 
to begin counting. 

When the phone is hung up, the output 
of ICl-a goes high. That resets IC5 and 
freezes the time displayed. Capacitor C4 
now begins to discharge through resistor 
R5. When C4 has discharged sufficiently 
(after about 20 seconds), ICl-b is again 
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FIG. 2— A DETAILED SCHEMATIC of the timing circuit with all components and their values shown. 
Note that the comparator, 20-second timer, and inverter functions are handled by an LM339 quad- 
comparator ICT- 
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triggered. Its high output resets the coun- 
ters. Its output is also inverted by ICl-c 
and fed to the pin 4 terminals of IC2-IC4 
to blank the display. 

Diodes D10. Dll. and resistor R8 con- 
dition the 60- Hz output from the power 
supply by clipping the peaks off the out- 
put waveform to produce the square wave 
signal . That signal is applied to the clock 
input ofIC5 , divided down to 1 Hz and fed 
to IC6 and IC7. 

The BCD outputs of IC6 and 1C7 are 
fed to three decoder/drivers, IC2-IC4. 
Resistors R11-R31 (at the output of the 
display drivers) limit the display current to 
about 10 mA per segment. 

The power supply consists of a 9- volt 
AC wall transformer and diodes D6-D9, 
(which are configured as a full-wave 
bridge rectifier). The rectifier output is 
filtered by C8 and regulated to 5 volts by 
IC8 ( a standard LM7805 three-terminal 
regulator. 

The reference voltage that sets the trip 
point for comparator lCl-a is obtained by 
dividing the output of the regulator with 
R9 and RIO. The 60- Hz squarewave signal 
for the timing circuitry is also derived 
from the power supply. 

Now that we have a good idea about 
how the timer works, it's time to put it 
together! 

Construction 

The first step in construction is to ob- 
tain the printed-circuit boards. While you 
can assemble the circuit on perforated 
construction-board (parts layout is not es- 
pecially critical), using PC boards speeds 
up construction, reduces errors, and 
makes troubleshooting much easier. 

The foil patterns for the main circuit 
board are shown in Figs. 3 and 4, Note 
that the main board is double-sided and 
uses plated-through holes. If you make 
your own boards from the foil patterns 
shown, it will be necessary to solder all 
parts directly to the PC board. That's be- 
cause several parts must be soldered on 
both sides of the board. (You cannot use 
IC sockets unless you use the wire-wrap 
type and lift them up enough so that you 
can solder on the component side.) Figure 
5 shows the foil pattern for the display 
board. Here, a single-sided board is used. 

Once you have the boards, then it is 
time to get the parts. Note that reasonable 
substitutions can be made for almost all 
parts. The capacitors are a good case in 
point because their values are not critical. 
The value of capacitor C4 determines how 
long the display stays lighted after you 
hang up. If desired, simply use smaller or 
larger values to shorten or lengthen the on 
time. We used tantalum units in several 
places simply because they were avail- 
able, but standard aluminum electrolytics 
should work fine. 

As for the resistors, all are quarter-watt 
units, except for Rl and R2. The reason 
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FIG. 3— THE FOIL PATTERN tot the underside of main circuit board Is shown here full-scale. 
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FIG. A — FOIL PATTERN (or the component side of the main board is shown here full-scale. If you make 
your own PC boards from the pattern shown, be sure to solder all components to both sides of the 
board. 
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FIG. 5— DISPLAY BOARD toll pattern is shown here. 
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PARTS LIST 

All resistors Vi-watt, 5% unless other- 
wise noted. 

R1, R2— 1 megohm, 'A- watt 

R3— 100,000 ohms 

R4— 1000 ohms 

R5— 10 megohms 

R6-R8--10,OOQ ohms 

R9— 6800 ohms 

R10— 2700 ohms 

R11-R31— 470 ohms 

Capacitors 

CI, C2, C6, C7— 0.01 |iF, 50 volts, ce- 
ramic disc or polyester 

C3— 1 u.F, 16 volts, radial -lead tantalum 

C4, C5— 10 u,F. 16 volts, radial-lead tan- 
talum 

CB— 470 (iF, 25 volts, radial -lead elec- 
trolytic 

C9, CIO— 0,1 (4.R 16 volts, ceramic disc 

Semiconductors 

IC1— LM339N linear quad comparator 

IC2-IC4— MC14511. BCD to seven-seg- 
ment latch/decoder/driver 

IC5-IC7— MC14566BCP, timebase gen- 
erator 

IC&— LM7805CT, 5 volt, 1 amp regulator 

D1-D5, D10, D11 — 1N4148 

D6-D9— 1N4002 

DISP1-DISP3— FND-503 (Fairchild), 0.5- 
inch, common cathode, seven-seg- 
ment display 

Other Components 

F1— 0,25-amp, 3 AG fuse 

T1— 9 volt, 250 mA (or greater) wall- 
mount transformer (Jameco AC-9004 
or equivalent) 

Miscellaneous — Circuit boards, cabinet, 

IC sockets, modular telephone cable, 

fuse holder, 4 x 1-inch piece of red display 

filter (see text), mounting hardware, etc. 

The following is available from Men- 
dakota Products LTD., P.O. Box 20HC, 
1920 W. Commonwealth Ave,, Fuller- 
ton, CA 92633: Set of the two etched, 
predrtlled printed-circuit boards, part 
No. TTT-1, 15.00 postage paid. Califor- 
nia residents add 6% sales tax. Allow 
6-8 weeks for delivery. 

half-watt units are used here is to avoid 
resistor breakdown and telephone-line 
problems: Quarter-watt resistors are rated 
at 1 00 volts; that value is likely to be 
exceeded when the phone rings. 

There are many possible substitutions 
for transformer Tl . If you can't find a 9- 
volt AC unit with a current rating of 250 
mA or greater, try a surplus outlet. Many 
calculator-type battery chargers contain 
9- volt transformers. To use that type, 
you'll have to pry open the case and re- 
move the rectifier and filter capacitor. Just 
be sure not to use a 9- volt DC charger, 
because the timer won't count if you do! 
(Remember that the 60-Hz signal from the 
power supply is used as the clock input.) 

The red-plastic display filter used on the 
front panel (to improve contrast) is avail- 
able from many sources, A quick look 
through the ads in the back of the maga- 
zine should prove that to you. You can 
also try to get the filter material from a 



surplus outlet, or you might want to use 
red cut-and-peel drafting film over a piece 
of clear plastic (try a drafting-supply 
house for the film). Just remember that 
you need only a 4 x I -inch piece. 

The display board 

Once you have the parts, you can start 
putting the timer together. We'll start with 
the display board: Refer to Fig. 6 and the 
parts-placement diagram in fig. 7, First, 
pick up one seven-segment display and 
turn it over so that the pins are facing you; 
make sure that the ribbed side is on the top 
as shown. Cut the decimal-point lead off 
each display; that's the one at the lower 
left corner of the module with the pins 
facing you. Now insert the units and sol- 
der them in place as shown in the parts- 
placement diagram. 

Next install twenty-one 470-ohm re- 
sistors (R11-R31) below the displays 
(again refer to Figs. 6 and 7) and bend the 
lower leads straight down before solder- 
ing. After soldering, clip off only the up- 
per leads, Allow the bottom leads to 
remain — the resistor leads are used to 
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make the connections to the main board. 
Now install two pieces of leftover compo- 
nent lead in the holes at each corner of the 
display board and bend them down to 
match the resistor leads. (See Fig. 6.) 
That completes the display board. Set it 
aside for now. 

The main board 

As we discuss the main-board assem- 
bly, refer to the parts-placement diagram 
in Fig. 8. Start by installing the IC sock- 
ets, making sure that pin' 1 is correctly 
oriented. (Note that all sockets are in- 
stalled so that their pin-l notches point in 
the same direction.) Install a 14-pin sock- 
et at IC1 first. Then install six 16-pin sock- 
ets at 1C2-IC7. Check your work for 
shorts and solder bridges; make any nec- 
essary corrections before continuing. Do 
not install the IC's at this point. 

Now we'll install the diodes. Be careful 
not to get the 1N4148 and 1N4002 types 
mixed up. Also be sure to install them 
with the banded-ends (cathodes) posi- 
tioned as shown, first go to the IC5 sockfet 
and install two IN4148 diodes (Dll and 




CUT-OFF COMPONENT 

LEADS 
FIG, 6— THE DISPLAY BOARD installed In the main board. Note: The ribbed surface marks the top of 
the seven- segment displays. Resistor leads are use to make connection between the main and display 
boards. The leads are also used for mounting support. 
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FIG. 7— THE PARTS-PLACEMENT DIAGRAM for the display board is shown here. 
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FIG. 3— THE MAIN BOARD'S parts-placement diagram. Note that all pin-1 notches of the IC's face in the 
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SEVEN-SEGMENT DISPLAYS 
FIG, 9— A TOP VIEW OF the completely assembled circuit is shown here. Note that IC8 and the fuse 
holder are secured to the rear panel of the cabinet. 



D10) just below the socket. Then move to 
the right and install four 1N4002 units at 
D6 through D9. Continue with the diodes 
by moving over to the IC1 socket. Install 
five 1N4148 diodes at Dl through D5. 
When done, check your work carefully to 



make sure all diodes are in the right places 
and properly oriented. Now, let's move on 
to the capacitors. 

Start by installing a 0.1-F disc at CIO 
located between the IC2 and IC3 sockets 
and another at C9, directly below as 



shown. Next install a 470-u.F electrolytic 
capacitor at C8 (at the bottom of the 
board). Be sure to double-check the polar- 
ity of that capacitor. After that, install two 
0.01-p.F units at C6 and C7 to the right of 
the IC5 socket. 

Continue by installing a 10-p.F tan- 
talum unit at C5, again double-checking 
that the positive lead is correctly oriented. 
Likewise, install another I0-(xF tantalum 
atC4. Moving to the right, install 0.01-p,F 
capacitors at CI and C2 (between the di- 
odes). Then finish up the capacitors by 
installing a 1-u.F tantalum unit at C3. Next 
we'll install the resistors. 

Start by installing a 10,000-ohm unit at 
R8 (below the IC5 socket). Then move 
over to the socket for IC1 and install a 
couple of 10,000-ohm units at R6 and R7 . 
After that, install a 1000-ohm resistor at 
R4, Finish the row by installing a 10- 
megohm unit at R5. Next install a 2700- 
ohm unit at R10 and a 6800-ohm resistor 
at R9. Move to the right edge of the board 
and install a 100,000-ohm resistor at R3. 
Then finish up the resistors by installing 
two 1 -megohm, Vi-watt units at Rl and 
R2. 

Next install the LM7805 voltage reg- 
ulator at IC8. Note- that the IC is soldered 
directly to the board. Be sure to position it 
so that the metal tab is facing toward you 
(or to the nearest edge of the board). 

With that done, it's time to double- 
check your work. Once you are sure that 
you have no solder bridges or other errors, 
you can install the assembled display 
board. 

Installing the display board takes a little 
patience. Make sure that all the resistor 
leads on the display board are bent 
straight down and then slide them through 
the holes on the main board. When the 
two boards touch, solder in place and trim 
all leads. 

Install the IC's next. Be sure to install 
them in the right places with pin 1 oriented 
as shown. Install three MC14511 BCD de- 
coder/drivers at IC2, IC3, and IC4. Then 
install three MC14566 counters at 
1C5-IC7. Lastly, install an LM339 quad- 
comparator at ICI. That completes the 
main-board assembly. 

Prepare the cabinet by making a 2!^ by 
3 /i inch cutout for the display, and drilling 
a Vi inch hole at the rear of the case to feed 
the line and telephone cords through. It's 
a good idea to use a strain relief (or grom- 
met) to prevent stripping the wires acci- 
dentally. If you use a grommet, you can 
secure the cords to the case with a small 
cable-clamp. That will prevent the wires 
from pulling free of the board. Drill screw 
holes at the rear of the case for mounting 
hardware (see Fig. 9.) The size of those 
holes depend on your mounting hardware. 

Next mount the display filter in place. 

(We taped the edges first and then ran a 

bead of silicone sealer around the exposed 

continued on page 87 
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We've already seen that the IC tester we've been building can be used for more than just 
testing digital IC's. This month we'll add an EPROM programmer. 



Part 3 



[N THE FIRST TWO 

parts of this article, 
we looked at a circuit that could be used — 
along with your computer — to test digital 
IC's. We then added a low- bud get logic 
analyzer to the tester: It worked by allow- 
ing you to view 16 digital signals on a 
single-trace oscilloscope. This month, 
we'll expand the circuit even further by 
adding EPROM-programming capability. 
Before we go on, we should add some 
cautions: The circuit was designed to be 
used with an S-100 bus computer. With 
modifications, it can be used with essen- 
tially any computer. In either case, some 
programming experience is essential: 
While the software that is required is de- 
scribed, the actual, complete programs 
are not presented. 

EPROM programmer 

The digital IC tester — along with your 
computer — can be used to program and 
verify virtually any 24-pin member of the 



2700 EPROM family. That includes ev- 
erything from the original 2704/2708 
through and including the 2732. Al- 
though the circuit can be modified to pro- 
gram 28 -pin devices such as the 2764, we 
will not cover that here. 

Figure 10 shows the pinouts for some of 
the various styles of 24-pin EPROM's. 
You'll want to refer to it as we talk about 
the different types of EPROM's available. 
We should add one more caution, though; 
Before you try to program any EPROM, 
make sure you have the manufacturer's 
data sheets. Pinouts, voltage require- 
ments, and programming sequences can 
vary from one manufacturer to another, 
and from older devices to newer ones. 
Double checking is the safest and surest 
way to avoid problems. 

Before we can discuss the EPROM pro- 
grammer circuit, we have to know what 
we want it to do. So let's first consider 
how the 2708 — a typical three-supply 
EPROM — is programmed. (Note that 



when we say "three-supply" or "single- 
supply," we are referring to the number of 
power supplies required for read 
operation — we do not include the pro- 
gramming- voltage supply.) 

To program the 2708, its cs/we pin is 
brought to +12 volts and is held at that 
voltage throughout the programming op- 
eration. (That causes the eight data lines 
to become input-data lines). An EPROM 
address, and the data to be stored in that 
address, are then presented to the 
EPROM . Both the address and data lines 
must be held in their valid state while a 
program pulse is applied to the program 
pin. 

That +25-volt program pulse has a 
pulse width between 100 microseconds 
and 1 millisecond. After the pulse is ter- 
minated, the next (sequential) address, 
along with the contents to be stored there, 
are sent to the EPROM and another pro- 
gram pulse is issued. After all addresses 
have been pulsed, we say we have com- 
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FIG. 10— PIN FUNCTIONS VARY from one type of E PROM to another. While you can use this as a guide, 
make sure you have the manufacturer's data sheet for any EPROM you want to program. 



pleted a single pass. 

It is necessary to make enough passes 
to bring the total program-pulse time to at 
least 100 milliseconds per address. That 
means that if your pulse width is, say, 500 
microseconds, then at least two hundred 
passes must be made. 

The 2708 is only one kind of 
EPROM — a three-supply type. Now we'll 
look at the programming procedure for a 
typical single-supply EPROM: the 2716. 

To enter the 2716's programming 
mode, pin 20, the output-enable pin (0"E, 
pin 18) is brought to +5 volts, and the 
programming- voltage pin (V pp , pin 21) is 
brought to +25 volts. The address and 
corresponding data are presented to the IC 
and held valid while a fifty-millisecond 
high-level TTL pulse is sent to the cTE/pgm 
pin. (Note that, as opposed to the 2708, 
we program with a TTL-level pulse — the 
programming voltage applied to pin 21 
remains constant at 25 volts. We should 
note, however, that the programming volt- 
age can be switched, if desired.) 

Only a single pulse is required to com- 
pletely program a location. Unlike the 
2708, sequential addressing is not neces- 
sary and only the addresses being written 
need be pulsed. Therefore, since all of the 
address locations in new {or erased) 
EPROM's are set to I, to program a 2716, 
only the addresses that need to be changed 
to zero bits are "burned in," Those ad- 
dresses that need to be set to one are 



programmed by simply passing over the 
location. 

The EPROM-programmer circuit 

Because the EPROM programmer 
(whose schematic is shown in Fig. 11) is 
being built as an add-on to the digital IC 
tester, we have to map up to four kilobytes 
of EPROM address into 256 memory- 
mapped locations. (You will recall that 
the IC tester uses eight address lines to 
carry stimulus information and thus oc- 
cupies 256 memory locations.) 

We overcome that problem by using a 
D-type flip-flop (1C15) to store the most- 
significant bits of the EPROM address, 
and by implementing a three-phase pro- 
gram/verify cycle (which we'll describe 
in more detail shortly). When we combine 
IC15 with the sixteen stimulus latches 
(IC1-IC4), we obtain thirteen address 
lines and eight data lines. That's enough 
to accommodate up to 8K of EPROM 
space. 

The three-phase cycle is shown in Fig. 
12. In the first phase, enabled by as being 
high, the EPROM upper address (as-ai2) 
is loaded into IC15. In the second phase, 
the eight least-significant address bits 
(a0-a7) along with eight data bits (do-ds) 
are loaded into the stimulus latches 
(IC1-IC4, Fig. 2)) and a "bum" interval 
is initiated. In the third phase, the bum 
interval is terminated and the programmer 
is restored to its idle state (which is de- 



fined as both of the flip-flops in ICI6 
being reset). 

Referring back to Fig. 11 (and to Fig. 3 
in Part 1), you'll notice that five of the 
upper stimulus latches (ao-a4) are fed to 
IC 1 5 . The as latch is sent to pin 1 of IC 1 7 . 
The stimulus load signal is inverted to 
an active-low pulse by IC17-f and then 
applied to both flip-flops of ICI6 as a 
clock. 

Assume the programmer to be in the 
idle state, awaiting a phase-one load. If as 
is high (XI low), pin 2 of IC16 is con- 
ditioned to set one of its flip-flops on the 
trailing edge of the stimulus-load pulse. 
(We'll call that flip-flop, IC16-a, the load 
flip-flop.) When the load flip-flop sets, it 
will clock pin nine of IC15, thereby cap- 
turing the EPROM upper address. The 
load flip-flop primes the second flip-flop 
of IC16 to set and, through IC17-b, condi- 
tions its own reset. (We'll call the second 
flip-flop, IC16-b, the ttlp flip-flop for 
TTL Pulse.) 

The second phase starts with the next 
stimulus load pulse, which will now reset 
the load flip-flop and set the second 
(ttlp) flip-flop to initiate the bum interval 
(see Fig. 12). ttlp activates the program/ 
verify controls and also maintains a low 
into the load flip-flop through IC17-e. 

The load flip-flop being reset causes 
the ttlp flip-flop to reset on the next stim- 
ulus toad (phase three). The burn interval 
is terminated and the programmer is re- 
turned to its idle state. We should note that 
IC15 still retains the bits captured during 
phase one. 

During a program cycle, the ttlp flip- 
flop supplies a TTL pulse for program- 
ming those EPROM's that require only a 
TTL-level pulse. The signal also controls 
the high-voltage pulse needed by many 
EPROM's. For example, the ttlp signal 
controls the base of Ql through ICI7-C 
and IC17-d, Transistor Ql controls V pp , 
the programming voltage. When Ql is 
turned on, it will drop about two volts and 
pass the remaining 26 volts to the 
EPROM. When pin 6 of IC3 is low, diode 
D3 returns the program pin to ground. 
Capacitor C4 limits the overshoot on the 
emitter of Ql to acceptable levels. 

Switch S24 is useful in testing and trou- 
bleshooting Ql and associated circuitry— 
when closed, it will hold V pp high with- 
out regard to the state of ttlp. 

Closing switch S25 will uncondi- 
tionally hold the programmer in the idle 
state thereby disabling the entire circuit. 
A quick -arming power-on reset function 
is provided by CI, R15, and R16. 

Personality module 

As shown in Fig. 11, the signals and 
voltages developed are sent to the 
EPROM socket (SOS) through a switch- 
ing and distribution network (S18-S24, 
and S04). Socket S04, the personality 
module socket, accepts a personality 
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FIG. 11— EPROM PROGRAMMER SCHEMATIC. Note that some EPROM's require a 21-volt (Instead of 
25-26 volt) programming voltage. When programming such devices, you can either use a variable 
power-supply, or you can substitute a voltage divider (or trimmer potentiometer) lor R21. 
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FIG. 12— THE THREE-PHASE cycle required to program or verify a single EPROM address. The 
program or verify function is selected by the programmer's switches. (See Fig. 13.) 



module that is custom made for each style 
of EPROM. (The personality module can 
be made on a DIP header, and consists of 



appropriate jumpers. We'll get to the spe- 
cifics of the jumpers shortly.) The switch- 
es (S18-S23) are configured to select ei- 



ther a program or verify function. 

The personality-module outputs {pins 
1-5) feed what may be termed the "varia- 
ble" EPROM pins. Figure 13 defines the 
personality module and the program/ver- 
ify configuration needed for each 
EPROM. We'll discuss those configura- 
tions in more detail later. 

Construction 

Ft is recommended — but not essen- 
tial — that the programmer be built on the 
same board with the IC tester. Component 
placement, general signal routing, and 
construction method are not critical and 
are therefore left to your discretion. Don't 
forget that the EPROM programmer 
needs an external source of + 28 volts at 
about 100 mA. (A variable power supply 
is preferred.) 

Most of the signal connections to the IC 
tester can be seen in Fig, 11. The EPROM 
socket daia-lines are connected to the iso- 
lation side (test-socket side) of the isola- 
tion switches so that they may be 
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PARTS LIST 

Atl resistors are 14- watt, 5% unless 
stated otherwise 

R14— 10G0 ohms 

R15, R1 7—2700 ohms 

R16— 3300 Ohms 

R18—100 ohms, & watt 

R19— 390 ohms, Vi watt 

R20— 5600 Ohms 

R21— 10,000 ohms 

Capacitors 

C2, C3, C5— 20 u.F, 35 volts, electrolytic 

C4 — 33 pF, ceramic disc 

Semiconductors 

IC15— 74LS174 hex D-type flip-flop 

IC16— 74LS74 dual D-type flip-flop 

!C17— 7406 hex inverting buffer/driver 

IC18— 74LS367 hex bus driver 

Q1— 2N3904 

D3—1 N914 

D4— 1N4733 

D5— 1N4742 

LED1— standard green LED 

LED2— standard red LED 

Other components 

S18-25— SPST switch (DIP switches pre- 
ferred) 

Miscellaneous: IC sockets, jumper 
header, etc. 

connected to the stimulus latches for pro- 
gramming or disconnected for program 
verifying. The least-significant address 
bits, ao through a?, are connected to the 
most- significant byte of the stimulus 
latches and five of those (ao-a.4), also go to 
1C15. The address lines are connected di- 
rectly to the latches. 

The personality-module socket (S04) 
will accept a 16-pin header plug, which 
must be pre -wired for a particular type of 
EPROM (according to the data shown in 
Fig. 13.) As an example, consider the 
2732 entry in that figure: Pin one is wired 
to pin twelve, pin two to pin eleven, pin 
three to pin thirteen, etc. Once you install 



the jumpers on the header, label it 
"2732." If you can manage, you might 
want to squeeze the switch settings for 
prog ram/ verify selection on the label. 

Diagnostic indicator 

Figure 14 shows an option you can add 
to the programmer to give both a visual 
and a software indication of the program- 
mer's current phase. It can be very helpful 
for debugging and troubleshooting, and 
can be used by software to continuously 
monitor the state of the programmer for 
self-diagnostic purposes 

When a signal is active, its line to the 
test socket is low and the corresponding 
LED is illuminated. The host system may 
determine the current phase by simply 
leading the test socket and examining pins 
9 and 10. (If you use this option, the isola- 
tion switches for test socket pins 9 and 10 
will have to be open while the program- 
mer is in use. Switch S25 must be closed 
when the programmer is not in use.) 

Testing the programmer 

Preliminary tests designed to check out 
the wiring and logic of the programmer 
are made with the EPROM socket empty 
and the 28- volt supply removed. Set up 
the IC tester with the test socket vacant, 
the power- supply jumpers removed, isola- 
tion switches for pins 9 and 10 open, and 
all other isolation switches closed. Open 
all eight of the programmer's switches 
(S18-S25) and, if practical, power the de- 
vice up and down several times and verify 
that the power-on reset forces the idle con- 
dition. 

All stimulus patterns can be viewed in 
terms of test-socket pins since, from the 
standpoint of the host computer, the ex- 
panded tester still appears as merely a 16- 
pin test socket. Referring to figure 15, the 
first stimulus pattern of the three-phase 
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FIG. 14— FOR A VISUAL INDICATION of the pro- 
grammer's current phase, you can add this diag- 
nostic logic. 



program/verify cycle will contain the up- 
per EPROM address on the lines assigned 
to test-socket pins 9-I3. The as bit must 
be high to enable this phase-one load, so 
the line assigned to pin 14 must also be 
high to enable the address-register (1C15) 
load and the phase advance. The second 
and third patterns are identical and will 
direct the EPROM lower address to pins 
9-16 and data to be programmed to pins 
1-8. Although many of the patterns may 
never actually reach the test socket, the 
host computer will "think" that an IC is 
being tested. 

We can begin by testing the phase-ad- 
vance logic. Using a stimulus with the as 
bit high, send the pattern repeatedly and 
check for the phases to progress according 
to Fig. 15. Starting in the idle condition, 
send the same stimulus once more and 
then change the pattern so that a5 is low. 
Send this new pattern ten or twelve times 
and observe that the phase is properly 
advanced to the idle state but the new 
pattern is not able to cause any further 
activity. It should be apparent that the 
issuance of two or more consecutive stim- 
uli with as low will guarantee that the 
programmer goes to the idle state. The 
software can use that principle to imple- 
ment a "restore" function. 

For the remaining tests, you will need 
to insert a personality module for a 4K 
EPROM and set up the DIP switches to 
program. Make sure the switches agree 
with the personality-module style (see 
Fig. 13) and leave the EPROM socket 
empty. Send stimuli which will load vari- 
ous bit patterns into the address register 
and check the appropriate bits on the 
EPROM socket itself. Make the phase- 
two and -three bit patterns different from 
the first to be certain that the upper ad- 
dress bits are captured only during phase 
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FIG. 15 — THE SOFTWARE views the programmer as an IC under test. The first pattern sent Is assigned 
to the EPROM lines as shown in a, while the second and third patterns are assigned to the lines shown 
In b. Sample bit patterns (in hexadecimal form) used to program two EPROM address locations are 
shown in e. 



one. Next, vary the phase-two and -three 
patterns and check the data and lower- 
address bits, again on the EPROM socket. 
By testing the bits on the socket, the wir- 
ing is checked out as well as the source 
logic. 

For the next test, an 820-ohm, 2- watt 
resistor is needed. (If you don't have that 
unusual item you can combine four 3300- 
ohm '/4-watt resistors in parallel.) In either 
case, take notice that the resistor(s) will 
become very warm to the touch. 

With the programmer in the idle con- 
dition, apply + 28 volts to the collector of 
QI and observe Ql 's emitter for a voltage 
near ground potential. Close switch S24, 
and the emitter should go to about 27 
volts. Now connect the resistor, which 
constitutes a typical load, from the emitter 
to ground and look for a voltage of 25 or 
26 volts. If Ql has been substituted for, 
and is dropping four volts or more, the 
substitution is not acceptable. 

Leave S24 closed and the load con- 
nected for ten minutes or longer and then 
open S7. The emitter should return to near 
ground potential. With switch S7 open, 
cycle the device through the phases and 
confirm that transistor Ql *s emitter is con- 
trolled by ttlp. 

For the final hardware test, close switch 
S8 and make sure that the programmer is 
locked into the idle condition regardless 
of attempts to cycle it from the host com- 
puter. Now, with S8 closed and the 
EPROM socket empty, make sure the IC 
tester and any other expansion devices 



still function properly. 

Using the programmer 

Before you can use the programmer, 
you'll have to write some software to con- 
trol it. A relatively simple (and popular) 
method is to store the intended EPROM 
contents in a main memory area and use 
software to transfer that data to the pro- 
grammer (while keeping the address and 
data bits properly distributed and main- 
taining good program- pulse width). 

The program will have to send the prop- 
er set of bits to the device during each 
phase and must control the program pulse 
width by means of a delay between phase 
two and phase three. Programming is 
more complex for the three-supply 
EPROM 's because the source data is 
transferred to the EPROM a number of 
times as multiple passes are made. Don't 
forget that only a single pulse per address 
is permitted with single-supply EPROM 
types and the pulse width must be 50 
milliseconds, ± 10%. 

Figure 15 may be helpful in determin- 
ing the address- and data- bit distribution 
among the three phases. Examples of ex- 
act stimuli for programming two locations 
are shown. Using that figure, you can de- 
velop software that will create and issue 
the appropriate patterns. You can leave the 
delay between phases two and three at a 
very low value for now. Check that the 
programmer is in the idle state when the 
software is initiated and that the software 
leaves the programmer in the idle state at 



completion. If your program doesn't do 
that, it is not observing the three-phase 
cycle requirements. 

Once the raw program is developed to 
your satisfaction, you can work on adjust- 
ing the pulse width. You can do that easily 
with the aid of an oscilloscope by simply 
measuring ttlp and changing the soft- 
ware delay accordingly. 

If you don't have an oscilloscope, use 
a clock or watch to measure the time it 
takes to transfer one or two kilobytes. 
Run the program with the EPROM 
socket empty, and adjust the software de- 
lay until the run time is 100 seconds, ±3 
seconds. 

The EPROM verify software is easier to 
create because there are no delays or mul- 
tiple passes involved. The three-phase cy- 
cle is used to load the addresses, but the 
data patterns have no significance since 
the isolation switches to the EPROM data 
lines will be open during the verify opera- 
tion. 

There are two verify procedures, vi and 
v2 specified in Fig. 13: In the vi process, 
the host reads pins 1-8 of the test socket 
during the idle state after having executed 
the three-phase cycle to load the EPROM 
address. In the vi process, the read is 
performed during phase three, and one 
more load is done to complete the cycle. 
Normally, the contents of the EPROM is 
either read into a main memory area for 
examination or compared with a memory 
area to verify the EPROM contents. 

When you have the hardware and soft- 
ware debugged, you are ready to test the 
programmer with an EPROM in the sock- 
et and the V pp supply connected. The first 
thing you'll want to check is that the 
EPROM is erased. Power the programmer 
down, insert an EPROM and the associ- 
ated personality module, set up the DIP 
switches for verify (using Fig. 13), and 
open the isolation switches for test socket 
pins one through eight. Power the pro- 
grammer up and mn the verify software, 
checking for FFH patterns in all ad- 
dresses. 

Power may be removed from the pro- 
grammer while the DIP switches are 
changed between program and verify, but 
be careful that V PP is not applied to the 
EPROM while the five volt supply is re- 
moved. Set up the programmer switches 
for the program function and close the 
isolation switches for pins one through 
eight of the test socket. With the desired 
EPROM data loaded into the main memo- 
ry source-area and the programmer in the 
idle condition, bring up the 28-volt supply 
and execute the EPROM program soft- 
ware. After the program runs, remove the 
28-volt supply and set up the DIP and 
isolation switches for verify. Run the ver- 
ify software and if the EPROM contents 
prove to be good, you have now suc- 
cessfully programmed an EPROM and 
the project has passed its final test. R-E 
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Learn how to add speech capabilities to 
your ZX81/TS1000 in this concluding part of 
our look at interfacing that computer. We'll 
also show you how to free up the 
computer's port for other uses. 



Interfacing the ZX81 



NEILSUNGARD 



Part 4 



THIS MONTH, WE LL 

finish up our look al 
interfacing the ZX81/TS1000 by showing 
you how you can add speech capabilities 
to that machine. 



Adding speech capabilities 

A Digitcilker speech synthesizer is the 
last of the external circuits that we'll be 
adding to our interface. The Digitcilker, 
which is manufactured by National Semi- 
conductor, consists of a speech processor 
IC (SPC) and ROM that contains the syn- 
thesizer's vocabulary. {For more informa- 
tion on the Digiicilker, see the July 1982 
issue of Radio- Electronics.) 

We'll be using a set of three IC's (the 
SPC and two 8 x 8K ROM IC's) called the 
DTI 050. It sells for about $35 and is avail- 
able from a number of suppliers, includ- 
ing Jameco Electronics. 

The complete synthesizer is not diffi- 
cult to build: All that's required is to add 
simple filter and amplifier circuits to the 
DT1050 IC set. 

As we mentioned before, the syn- 
thesizer's vocabulary (which consists of 
137 separate "words," 2 tones, and 5 dif- 



ferent silence durations) is contained in 
two ROM IC's (MM52164SSR1 and 
MM52164SSR2). The vocabulary is listed 
in Table 21. (That is the most popular 
vocabulary set, although other ROM's 
with different, and larger, vocabularies 
are available.) 

The synthesizer circuit, as shown in 
fig. 1 1 , consists of a digital and an analog 
section. The digital section consists of the 
speech-processor IC22, two ROM's, 
IC23 and IC24, and two 7400-series IC's 
for control-signal decoding. 

The analog section of the circuit con- 
sists of IC25 and IC26. IC25 is an LM346 
op-amp that is configured as a low pass 
filter with a roll off frequency of about 200 
Hz. The filter is required to take out the 
high-frequency noise generated by the 
Digitalker's speech-synthesis technique. 
IC26 is an LM386 audio-amplifier IC that 
is used to drive a small 8-ohm speaker. 

To use the Digitalker with the ZX81, 8 
data-bus and 3 control-line connections 
are required. The data bus carries infor- 
mation to the SPC (telling it which word 
to speak). The control signals are used to 
time the information transfer and start the 



speech sequence. Figure 12 shows the 
control-signal timing necessary to write 
information to the SPC. 

That control-signal timing is accom- 
plished with 3 output device-code pulses 
(1 8 , 14 , and IC) and a IC20. When pin 2 of 
the IC20 sees a low-going pulse accom- 
plished with an "OUT 14" device-code 
pulse, its output (pin 12) goes to a logic 0. 
(That's the negative-going edge of the 
pulse generated on the cs input of the SPC 
in the waveform shown in Fig. 12.) Next 
an "OUT 18" device-code pulse is gener- 
ated to the wr input of the SPC. That 
pulse initiates the data transfer into the 
SPC, and starts the speech sequence. The 
final device-code pulse that is generated is 
"OUT IC", which sets the output of the 
74LS73 (pin 12) back to a logic 1 and 
deselects the SPC. (That's the rising edge 
of the pulse in the top waveform in Fig. 
12.) 

As long as the Digitalker is speaking, 
its intr output (pin 6) is at logic 0. At the 
end of a speech sequence however, the 
intr line goes to a logic 1. 

The status of intr is checked by using 
an "IN 0C" device-code pulse which is 
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FIG, 11— THE SPEECH SYNTHESIZER circuit, thanks to large-scale Integration, Is not as complex as 
you might think. For best voice quality, don't use a very small speaker tor SPKR1. 
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FIG. 12— THREE Z80 CONTROL SIGNALS are 
needed to generate the timing shown here. 

connected to the enable pin of IC21, a 
74LS373 three-state latch. When IN 0C is 
generated , the status of the intr output of 
the SPC is sent through IC10 to the Z80 
accumulator on data-bus bit D0, If D0 is a 
logic 0, the speech sequence is still in 
progress. If D0 is a logic 1, then the 
speech sequence has ended, and the next 
word can be sent to the SPC. 

We will demonstrate the capabilities of 
the Dighalker by using a machine-lan- 
guage routine and two BASIC programs. 
Remember that the programs we'll use are 
only a starting point. You are encouraged 
to modify the programs. For example, you 



might want to use the Dig i talker with any 
of the other interface projects presented in 
this series. 

To begin, first reserve the required 
space for the machine-language program 
which operates the Digitalker's circuitry. 
A 20-character REM statement accom- 
plishes that task. Then load the machine- 
language subroutine listed in Table 22. 
When the machine code has been entered, 
erase the loader program (if you used one) 
and load the BASIC program in Table 23. 

Let's follow the two programs to see 
what they accomplish. Beginning in line 
20 of the BASIC program, the variable 
"A" (which represents the numerical val- 
ue of the word that the Digitalker will be 
asked to speak) is set to zero. (A complete 
listing of the Digitalker's 144-word vo- 
cabularly and each word's associated nu- 
merical value is shown in Table 21.) Line 
30 places the value of "A" into a memory 
location where it will later be retrieved by 
the machine-language subroutine that is 
called by line 40. 

The first three instructions of the ma- 



chine-language program repeatedly 
check the intr output of the SPC to deter- 
mine if a speech sequence has ended. As 
we mentioned previously, that's done by 
generating an input device-code pulse (IN 
0C), setting all bits of the accumulator to a 
logic except bit D0 (AND 01), and ask- 
ing if D0 is a logic 1 or a logic (JZ 82 40). 
If D0 is a logic 0, program execution re- 
turns to the beginning of the machine- 
language routine. If D0 is a logic I, which 
means the speech sequence has ended, the 
numerical value of the next word to be 
spoken is retrieved from memory location 
4095H (16533), where it was previously 
stored by the BASIC routine. That's ac- 
complished with the instructions; LD 
B,40, LD C,95, and LD A,(BC), Once 
the numerical value of the next word to be 
spoken is in the accumulator of the Z80, it 
is transferred to the SPC by a series of 
output instructions (OUT 14, OUT 18, 
and OUT 1C). 

With the data transferred to the SPC, 
the speech sequence starts automatically. 
Program execution returns to the BASIC 
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TABLE 21— DIGITALKER VOCABULARY 
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METER 


106 


01101010 


ELEVEN 


011 


00001011 


AMPERE 


059 


00111011 


MILE 


107 


01101011 


TWELVE 


012 


00001 1 00 


AND 


060 


00111100 


MILLI 


108 


01101100 


THIRTEEN 


013 


00001101 


AT 


061 


00111101 


MINUS 


109 


01101101 


FOURTEEN 


014 


00001110 


CANCEL 


062 


00111110 


MINUTE 


110 


01101110 


FIFTEEN 


015 


00001111 


CASE 


063 


00111111 


NEAR 


111 


01101111 


SIXTEEN 


016 


00010000 


CENT 


064 


01000000 


NUMBER 


112 


01110000 


SEVENTEEN 


017 


00010001 


400HERTZ TONE 


065 


01000001 


OF 


113 


01110001 


EIGHTEEN 


018 


00010010 


80HERTZ TONE 


066 


01000010 


OFF 


114 


01110010 


NINETEEN 


019 


00010011 


20MS SILENCE 


067 


01000011 


ON 


115 


01110011 


TWENTY 


020 


00010100 


40MS SILENCE 


068 


01000100 


OUT 


116 


01110100 


THIRTY 


021 


00010101 


80MS SILENCE 


069 


01000101 


OVER 


117 


01110101 


FORTY 


022 


00010110 


160MS SILENCE 


070 


01000110 


PARENTHESIS 


118 


01110110 


FIFTY 


023 


00010111 


320MS SILENCE 


071 


01000111 


PERCENT 


119 


01110111 


SIXTY 


024 


00011000 


CENTI 


072 


01001000 


PLEASE 


120 


01111000 


SEVENTY 


025 


00011001 


CHECK 


073 


01001001 


PLUS 


121 


01111001 


EIGHTY 


026 


00011010 


COMMA 


074 


01001010 


POINT 


122 


01111010 


NINETY 


027 


00011011 


CONTROL 


075 


01001011 


POUND 


123 


01111011 


HUNDRED 


028 


00011100 


DANGER 


076 


01001100 


PULSES 


124 


01111100 


THOUSAND 


029 


00011101 


DEGREE 


077 


01001101 


RATE 


125 


01111101 


MILLION 


030 


00011110 


DOLLAR 


078 


01001110 


RE 


126 


01111110 


ZERO 


031 


00011111 


DOWN 


079 


01001111 


READY 


127 


01111111 


A 


032 


00100000 


EQUAL 


080 


01010000 


RIGHT 


128 


10000000 


B 


033 


00100001 


ERROR 


081 


01010001 


SS 


129 


1 0000001 


C 


034 


00100010 


FEET 


082 


01010010 


SECOND 


130 


10000010 


D 


035 


00100011 


FLOW 


083 


01010011 


SET 


131 


10000011 


E 


036 


00100100 


FUEL 


084 


01010100 


SPACE 


132 


1 00001 00 


F 


037 


00100101 


GALLON 


085 


01010101 


SPEED 


133 


10000101 


G 


038 


00100110 


GO 


086 


01010110 


STAR 


134 


10000110 


H 


039 


00100111 


GRAM 


087 


01010111 


START 


135 


10000111 


I 


040 


00101000 


GREAT 


088 


01011000 


STOP 


136 


10001000 


J 


041 


00101001 


GREATER 


089 


01011001 


THAN 


137 


10001001 


K 


042 


00101010 


HAVE 


090 


01011010 


THE 


138 


10001010 


L 


043 


00101011 


HIGH 


091 


01011011 


TIME 


139 


10001011 


M 


044 


00101100 


HIGHER 


092 


01011100 


TRY 


140 


10001100 


N 


045 


00101101 


HOUR 


093 


01011101 


UP 


141 


10001101 





046 


00101110 


IN 


094 


01011110 


VOLT 


142 


10001110 


P 


047 


00101111 


INCHES 


095 


01011111 


WEIGHT 


143 


10001111 



w 
9 

•z. 
o 

IT 
h- 
O 

tu 



Q 
< 



TABLE 22- 


-DIGITALKER CONTROL 


DB0C 


IN0C 


E6 01 


AND 01 


CA 82 01 


JZ 82 40 


06 40 


LD B,40 


0E95 


LD C.95 


0A 


LD A,(BC) 


D3 14 


OUT 14 


D3 18 


OUT 18 


D3IC 


OUT 1C 


C9 


RET 



program in line 50, which increments the 
variable "A" by 1. Line 60 sends program 
execution back to line 30 where the new 
value will be sent to the SPC and the next 



word in Table 21 will be spoken by the 
Digi talker. 

When the synthesizer is controlled by 
the programs we have just discussed, it 
will speak, starting with the first word in 
the listing in Table 21, and say all of the 
words sequentially. You'll notice that al- 
though the last valid word has a numerical 



TABLE 23— AUTOMATIC DIGITALKER 
OPERATION 

20 LETA = 
30 POKE 16533, A 
40 LET B = USR 16514 
50 LETA = A + 1 
60 GOTO 30 



TABLE 24— MANUAL DIGITALKER 
OPERATION 

20 LETA$="" 

30 IFAS = ""THEN INPUT AS 

40 LETB$ = A$(T0 3) 

50 LETA$ = A$(4TO) 

60 LETA = VALBS 

70 POKE 16514, A 

80 LET B = USR 16514 

90 GOTO 30 



value of 143, the program sequences 
through 255 — there are 1 12 undefined val- 
ues which are spoken. Those undefined 
values generate some garbled sounds. But 
continued on page 82 
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DESIGNING 

WITH 
LINEAR IC'S 



A look at two lesser known but still powerful devices- 
the logarithmic and isolation amplifiers. 



JOSEPH J. CARR 



Part 6 



THIS MONTH, WE WILL 

look at two lesser- 
known linear devices": logarithmic and 
isolation amplifiers. Let's start with the 
logarithmic amplifier. 
. A logarithmic amplifier produces an 
output voltage that is proportional to the 
log of the input voltage. We can build a 
logarithmic arhplifier by combining an 
ordinary op-amp and an NPN silicon tran- 
sistor, as shown in Rg. 1, transistor Ql is 
connected in the negative feedback loop 
such that the op-amp output voltage, V , 
is also the transistor's base-emitter volt- 
age, V BE , and the transistor's collector 
current, I c , is also the feedback current 
applied to the summing junction. From 
the above discussiorj and basic transistor 
theory we know the following: 



-^'"( J t) 



(1) 



Vo = V BE (2) 

From basic op-amp theory we also know; 

l c .= -11 (3) 

and 

11 = V/R1 (4) 

so we are justified in writing Equation 1 
as: 

V _ KT /V,/R1 \ 

where: K is Boltzmann's constant, Q is 



the electronic charge, T is the temperature 
in degrees Kelvin, V, is the input voltage, 
R! is the input resistor, and I s is the tran- 
sistor's reverse-saturation current. The 
terms K, Q,Rl, and I s are constants, and 
T can be made constant. In essence, 
therefore, Equation 5 tells us that output 
voltage V is a function of input voltage 
V, and some constants. We are justified, 
therefore, in calling the circuit shown in 
Fig. 1 a logarithmic amplifier. 

There is still a problem, however, 
which makes Fig. la little too simple for 
practical application: temperature, T. It is 
not likely that the temperature of Ql will 
remain constant, so the output signal will 
contain a variable term that is independent 
of the input voltage, Vp in other words, 
there is an error associated with tem- 
perature. 

Eliminating the temperature error re- 
quires the use of thermistors or PN junc- 
tions connected so that the effects of 
temperature are counteracted. For many 
circuit designers the best solution to that 
hassle is to buy an IC or hybrid log- 
arithmic-amplifier device. 

So what use is the log amp? Rarely will 
some instrument need to take the log- 
arithm of the input signal, but there are 
cases where that is desirable, for instance 
for input-data compression. Many instru- 
ments will see analog signals that have an 
extremely wide dynamic range. Yet we 
find that amplifier gains that give us ade- 
quate low-level resolution will cause sat- 
uration on high-level signals. But if the 
gain is low enough to prevent saturation, 
then we lose the ability to resolve changes 
in low- level signals. The solution to that 
problem is to use a logarithmic amplifier 



l i m 



-Wv * 




V BE 



KT 



l.N 



FIG. 1— A LOGARITHMIC AMPLIFIER Can be 
formed by combining an ordinary op-amp with 
an NPN transistor. 

that has a different gain at different input-, 
signal levels. 

If we want to decompress the analog 
data, or take the antilog of an analog sig- 
nal for any other reason, then we may 
want to use an antilog amplifier (see Fig, 
2). To make that type of amplifier is sim- 
ple: We merely reverse the positions of Rl 
and Ql in the log amp. The antilog ampli- 
fier of Fig. 2 also requires temperature 
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FIG. 2— AN ANTI-LOG AMPLIFIER circuit resem- 
bles the log-amp circuit. Only the circuit posi- 
tions of Q1 and R1 have been swapped. 

compensation. 

Figure 3 shows the block diagram for 
the Burr- Brown 4301 and 4302 hybrid 
amplifiers. Those two devices are essen- 
tially the same except for package style 
(plastic-vs-metal) and temperature range. 
The 4301/02 contains logarithmic ampli- 
fiers and a summing network. The device 
accepts three input voltages (V x , V Y and 
V z ) that produces an output voltage ac- 
cording to the transfer function: 



m 
m 
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fig, 3— BLOCK DIAGRAM and pinout of the Burr-Brown 4301/4302 hybrid logarithmic amplifiers. 
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where V is the output voltage; V x , V Y , 
and V z are input voltages, and m has a 
value between . 2 and 5.0. The value of m 
is set by a simple resistor network. Be- 
cause of that, the 4301/02 allows us to 
create transfer functions that would other- 
wise be difficult to achieve with simple 
circuitry. Figures 4-a through 4-c show the 
resistor networks for three cases: m=l, 
m<l, and m>l, respectively. 

Typical applications for the 4301/02 are 
shown in Figs. 5, 6, and 7. Figure 5 shows 
a simple analog multiplier in which m = 1 
and the V x input is biased to a constant 
value. Hence, the output voltage will be 
the product of V Y and V z , divided by the 
V x constant. 

Figure 6 shows an analog-divider cir- 
cuit built along similar lines to the multi- 
plier. Again, m is set to one, and, in this 
case, V Y is set to a constant value. The 
result is an output voltage V = 10V Z /V X . 

Figure 7 shows a circuit that might be 
called an exponentiator, and has a transfer 
function of V = 10( V z ) m , where m is set 
by R4, as shown in Fig. 7-b and Fig. 7-c. 
Of course, each potentiometer can be re- 
placed with a pair of resistors selected 
according to the equations shown in Figs. 
4-b and 4-c. 

Isolation amplifiers 

There are certain cases where it is desir- 
able to maintain a very high degree of 
isolation between the inputs and outputs 
of an amplifier. If there is some factor in 
one environment that is dangerous to the 



other, then the use of an isolation ampli- 
fier is justified. Biomedical instruments 
are a case in point. It is believed that the 
maximum safe exposure to 60-Hz AC for 
certain patients is about 10 microamperes. 
Normal leakage currents can exceed that 
value by a couple orders of magnitude, so 
medical equipment designers usually 
specify an isolated input amplifier stage. 
For medical applications it is common to 
find the degree of isolation expressed as 
10 l2 ohms between inputs and the power 
terminals of the nonisolated side of the 
circuit. 

Previously, isolation amplifiers were 
built from discrete components. Today, 
however, we can buy hybrid isolation am- 
plifiers from several sources. At least two 
methods are now being used to achieve 
isolation: transformer coupling and op- 
tical coupling. 

Figure 8 shows the transformer-coup- 
ling method in block-diagram form. A 
high-frequency (50 to 500 kHz) signal is 
generated in a power oscillator on the non- 
isolated side of the circuit. The use of 
such high frequencies allows the con- 
struction of transformers (Tl and T2) that 
easily pass the signal but severely attenu- 
ate the low-frequency 60-Hz AC leakage. 

The oscillator output signal (200 kHz in 
this example) is coupled to the isolated 
side of the circuit via transformer TL The 
oscillator signal is used for two purposes. 
Those are to provide 200-kHz AC to the 
rectifier/filter isolated DC power-supply, 
and to provide a 200-kHz carrier to the 
modulator stage. 

The purpose of the isolated DC power- 
supply is to completely divorce the power 
for the isolation amplifier from the power 
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c 



FIG. 4— THESE SIMPLE RESISTOR NETWORKS 
are used to set the value of m. The one in a is for 
the m = 1 case, the one in b is for the m<1 case, 
and the one in c is for the m>1 case. 

for the nonisolated "outside world." 
Since the current level is very low, the 
rectifiers used in that circuit are often 
ordinary signal diodes rather than rectifier 
diodes. Also, the high frequency of the 
AC, 200 kHz, allows use of very low- 
value filter capacitors in the isolated DC- 
supply; we don't need large, high-value 
electrolytic capacitors. 

Amplifier IC I is connected to the signal 
source (a patient in biomedical applica- 
tions, for instance). That stage usually has 
a medium level-gain that is a healthy frac- 
tion of the total gain. The signal from the 
output of IC I is fed to the input of a modu- 
lator stage. The modulator output is an 
AM signal with a carrier frequency of 200 
kHz. The AM signal is coupled to the 
nonisolated side of the circuit via trans- 
former T2 . 

The original signal (V,) is recovered by 
demodulating the AM signal. While some 
designs use simple envelope detectors (as 
in AM radios), others use a phase-sen- 
sitive detector (also called a synchronous 
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detector) for the demodulator stage. That 
type of AM detector requires a sample of 
the carrier, so a 200-kHz signal is 
provided by the power oscillator. 

Following the demodulator will be an 
output buffer-amplifier (IC2). That stage 
may or may not provide variable gain. 
depending on design. 

Optically-coupled isolation amplifiers 
(see Fig. 9), as their name would imply, 
use light to carry the signal from isolated 
to nonisolated sides of the circuit. Most 
isolation amplifiers are of the optoisolator 
variety. That device should be familiar to 
most Radio- Electronics readers. It con- 
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FIG. 5— IN THIS APPLICATION, an analog multi- 
plier, the output Is the product of V Y and V z , 
multiplied by V K . 
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FIG. 6— IN THIS ANALOG DIVIDER, the output is 
equal to 10V Z divided by V x . 
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FIG, 7— IN THE CIRCUIT SHOWN IN a, the value 
of m Is set by R4 as shown in b and c. 




DEMODULATOR 



200 kHz 
SIGNAL 



IC2 







200 kHz 

POWEfl 
D5CILLAT0R 



ISOLATED GROUND (SEETEXTI 



FIG. 8— BLOCK DIAGRAM of a transformer-coupled isolation amplifier. The transformers used are 
designed to pass the high-frequency signals but sharply attenuate any 60-Hz leakage current. 



sists of a light-emitting diode (LED) and a 
phototransistor housed in an IC package. 
Although many people are aware of the 
digital applications of the optoisolator, it 
is also possible to use that device in linear 
applications. For instance, if we modulate 
the LED light, the pattern of modulation 
is reproduced at the transistor output. 

Note in Fig. 9 the use of an isolated 
ground for the input stage. If isolation is 
to be achieved, the input-stage ground 
must be kept separate from the ground 
used by the balance of the circuit. 

Figure 10 shows the pinouts and block 
diagram for the Burr-Brown 3650 and 
3652 isolation amplifiers. The two de- 
vices differ from each other in that the 
3650 is a current-input amplifier and the 
3652 can be configured for either a current 
or voltage input. Both the 3650 and 3652 
are optically coupled and use a unique 
Burr-Brown circuit that tends to cancel the 
drift problems seen on certain other op- 
tically-coupled designs. 

The 3650/52 devices do not contain a 
built-in isolated power supply. The +V 
and - V voltages to the nonisolated side 
can be supplied from the regular DC sup- 
ply used in the rest of the circuit. The 
voltages for the isolated stages must come 
from a source that is isolated from the AC 
power lines. That requirement usually 
means batteries (not while connected to 
the charging circuit!) or an external, iso- 
lated power-supply. Burr- Brown makes 
several suitable DC-to-DC converters in- 
cluding single-port (710), dual-port (722) 
and quad-port (724) versions. The dual- 
and quad-port versions will supply power 
for two or four isolation amplifiers, re- 
spectively. 

Figure 1 1 shows a 3650 with differential 
current-source inputs (II and 12). The gain 
of the isolation amplifier is 10 6 volts per 
ampere, so the output voltage is given by: 
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•ISOLATED GROUND, SEE TEXT 

FIG. 9— OPTICALLY COUPLED isolation ampli- 
fiers require the use of a separate, Isolated 
ground for the input stage. 



Vo = (H " 12) (10 s V/A) 



(7) 



where: 11 and 12 are the input currents in 
amperes. 

A voltage-input configuration for the 
3650 is shown in Fig. 12. In that circuit, 
two input resistors (R G 1 and R G 2) are in 
series with the input terminals of the 
3650, The gain is given by: 



Vn = 



R G 1 + R G 2 



"I&7R9 < V1 ' V2 > (8) 



where: R G 1 and R G 2 are the external re- 
sistors shown in Fig. 12, R [N is the nomi- 
nal input resistance of the 3650, and R Q is 
the output resistance of the driving signal- 
source. In many practical cases we find it 
possible to lump R IN and R Q together into ? 
one term of approximately 115 ohms. That < 
action makes the gain dependent solely s 
upon R G l and R G 2. The resultant sim- m 
plification will break down only when ^ 
using a signal source with an excessive g 
output resistance. ■*" 
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Fig. 10— BLOCK DIAGRAM and ptnout of the Burr-Brown 3650 is shown in s; the block diagram and 
plnout of the Burr-Brown 3652 is shown In b. 
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y FIG, 11— HERE, THE 3650 is configured with differential current-Inputs. 
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The configuration for the voltage-input 
3652 is shown in Fig. 13. As in the pre : 
vious case, the gain is set by Eq. 8 with 
R +R iN lumped together as 115 ohms. 
Let's rewrite Eq. 8 in simplified form to 
solve for R G 1 and R G 2 when the gain is 



known. As a basic assumption 
R n 1 = R G 2 = R G 1 , so Eq . 8 becomes : 



Re = 



te-"f) 



Let's look at an example: Calculate R G 1 
and R G 2 for an amplifier with a gain ( A v ) 
of 1000 (103). Assume a 3652 isolation 
amplifier and R G 1 = R G 2. Then: 



!6 



few) 

= 'Vi (1000-115) 
= 442.5 ohms 



In a practical case we would accept a 
tiny gain error by using R G — 440 ohms (a 
standard value). If precise gain is re- 
quired, then we may either trim those re- 
sistors or factor the gain into two parts and 
make up the error in an adjustable preced- 
ing or following stage. 

The isolation amplifier is unique in that 
it solves certain interface problems for 
which no other solution is even reason- 
able. Biomedical applications probably 
require their use the most, because of the 
importance of patient safety. But, some 
biomedical applications provide very 
harsh environments. Electrocardiograph 
(ECG) amplifiers, for example, must 
sometimes withstand a 2000-3000 volt. 
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FIG. 12— IN THE VOLTAGE-INPUT CONFIGURA- 
TION, two resistors, R c 1 and R G 2, are placed in 
series with the Inputs. 
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FIG. 13— THE 3652 configured for voltage input. 
The gain for the circuit is given by Equation fl in 
the text. 

10- ms, shock from a defibrillator. Those 
machines are high- voltage, electrical-dis- 
charge devices used to administer an elec- 
tric shock to correct fatal heart rhythms. 
The isolation amplifier must therefore be 
fated to withstand such shocks. 

When we continue this series, we will 
deal with waveform-generator circuits 
that are based on operational amplifiers. 
We will include sinewave, squarewave, 
and pulse generators, and more! R-E 
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FIG. 1— THIS 2-GATE CMOS ASTA8LE operates 
at 1 kHz with the component values shown. 



The next time you need a clock generator, pick out one of these CMOS-based designs. 



IN THE SEPTEMBER ISSUE, WE TOOK A 

look at squarewave-generator circuits. 
This month, we'll take another look. 
However, instead of using transistors, op- 
amps and 555 timer IC's, we'll deal only 
with designs based on CMOS IC's. 

CMOS logic IC's can easily be used to 
make squarewave-generator or "clock" 
circuits that are both inexpensive and 
highly versatile. "The outputs can be sym- 
metrical or non-symmetrical , and the os- 
cillators can be either free-running or 
gated. The gated oscillators can be de- 
signed to turn on with either logic-0 or 
logic- 1 signals , and to give either a logic-0 
or a logic-1 output when in the "off" 
mode. You can even use those "cheapo" 
circuits as simple VCO's (Voltage-Con- 
trolled Oscillators) or as frequency- modu- 
lated oscillators. 

If you want VCO operation with excel- 
lent linearity and versatility, then you have 
to be slightly more particular about the IC 
you use. We'll get to that in just a little 
while. But first, the basics: 2-gate CMOS 
squarewave-generator or as table circuits. 

Two-gate astable oscillators 

The simplest way to make an astable 
circuit is to wire two CMOS inverter 
stages in series and use the R-C feedback 
network shown in Fig. 1 . That circuit gen- 
erates a decent squarewave output and op- 
erates at about 1 kHz with the component 
values shown. The frequency is inversely 
proportional to the R-C time constant, so 
it can be raised by lowering the values of 
either CI or Rl. Capacitor CI must be a 
non-polarized type; it can have any value 
from a few tens of pF to several u,F. Re- 
sistor Rl can have any value from about 47 
kilohms to 22 megohms. With those 
ranges of values, the operating frequency 
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can vary from below 1 Hz to about 1 MHz. 
For variable-frequency operation, Rl 
should be replaced by a series combina- 
tion of a fixed and a variable resistor. 

The output of the astable circuit in Fig. 
I switches (when lightly loaded) almost 
fully between the zero and positive supply 
rail values. But the Ri-Cl junction is pre- 
vented from swinging below zero or above 
the positive rail levels by on-chip clamp- 
ing diodes at the input of ICl-a. That 
characteristic causes the operating fre- 
quency of the circuit to be somewhat de- 
pendent on the supply: Typically, the 
frequency falls by about 0.8% for a 10% 
rise in supply voltage. If the frequency is 
normalized with a 10- volt supply, the fre- 
quency falls by 4% at 15 volts or rises by 
8% at 5 volts. 

The operating frequency of the circuit 
shown in Fig. 1 is also influenced by the 
individual gates that are used. You can 
expect the frequency to vary by as much as 
10% between individual IC's. The output 
symmetry of the waveform also depends 
on the particular IC used and, in most 
cases, the circuit will give a non-sym- 
metrical output. In most "hobby" or 
other non-precision applications, those 
defects of the basic astable circuit are of 
little practical importance. 

We should note here that for the circuit 
in Fig. 1 — and all of the others that we'll 
present this month — the supply voltage 
indicated by "+V" can be anywhere 
from 3 to 18 volts DC. Also, the CMOS 
IC's used are all of the "B-series" type 
(with improved gate-oxide protection.) 

Figure 2 shows an improved, "compen- 
sated" astable circuit in which R2 is wired 
in series with the input of ICl-a. That 
resistor must have a value that is large 
relative to Rl ; its main purpose is to allow 
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FIG. 2— THE "COMPENSATED" VERSION of the 
2-gate astable oscillator has excellent frequen- 
cy stability with variations in supply voltage. 

the Rl-Cl junction to swing freely below 
the zero and above the positive supply rail 
voltages during circuit operation and thus 
improve the frequency stability of the cir- 
cuit. Typically, when R2 is ten times the 
value of Rl, the frequency varies by only 
0.5% when the supply voltage is varied 
between 5 and 15 volts. An incidental 
benefit of R2 is that it gives a slight im- 
provement in the symmetry of the output 
of the astable. 

The basic and compensated astable cir- 
cuits of Figs. 1 and 2 can be built with a 
good number of detail variations, as 
shown in Figs. 3 to 5. In the basic astable 
circuit, for example, CI alternately 
charges and discharges via Rl and thus 
has a fixed symmetry. Figures 3 to 5 show 
how the basic circuit can be modified to 
give alternate charge and discharge paths 
for CI and thus to allow the symmetry to 
be varied at will. 

The circuit in Fig. 3 is useful if you 
need a highly non-symmetrical waveform 
(such as a pulse). Capacitor CI charges in 
one direction via R2 i n parallel with R 1 , to 
generate the mark (or pulse) part of the 
waveform. It charges in the reverse direc- 
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FIG. 3— YOU CAN MODIFY THE 2-gate astabte to 
g i ve a n o n - syrn m etr ica I ou tput. The ' ' m a r k " t i m e 
Is controlled by the parallel combination of R1 
and R2. The "space" time Is controlled by only 
RZ. 
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FIG. 4— THE "MARK" AND "SPACE" times can 
be Independently varied by R2 and R3 respec- 
tively. 




SQUAREWAVE o 
OUTPUT 

FIG. 5— THE DUTY CYCLE OF THIS ASTABLE Is 

fully variable from 1:11 to 11:1. 

tion via R2 only, to give the space be- 
tween the pulses. 

Figure 4 shows the modifications for 
generating a waveform with indepen- 
dently variable mark and space times; the 
mark time is controlled by Rl, R2, and 
Dl, and the space time is controlled by 
Rl, R3, and D2. 

Figure 5 shows the modifications to 
give a variable duty-cycle (or mark/space 
ratio) output while maintaining a near- 
constant frequency. Here, CI charges in 
one direction via D2 and the lower half of 



R3 and R2, and in the other direction via 
Dl and the upper half of R3 and Rl. The 
duty cycle can be varied over a range of 
1:11 to 11:1 via R3. 

Figure 6 shows a couple of ways of 
using the basic astable circuit as a very 
simple VCO. The circuit in Fig. 6-a can be 
used to vary the operating frequency over 
a limited range via an external voltage. 
For satisfactory operation, R2 must be at 
least twice as large as Rl . Its actual value 
depends on the required frequency-shift 
range: A low R2 value gives a large fre- 
quency-shift range, and a larger R2 value 
gives a small frequency-shift range. The 
circuit in Fig. 6-b acts as a special-effects 
VCO in which the oscillator frequency 
rises with input voltage, but switches off 
completely when the input voltage falls 
below a value preset by R3. 
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FIG. 6— A SIMPLE VOLTAGE-CONTROLLED OS- 
CILLATOR or VCO Is shown In a. Shown In b is a 
VCO that cuts off when V, M falls below a value 
that is preset by R3. 

Gated astable circuits 

All of the astable circuits of Figs. 1 to 6 
can be made using nand or nor gates 
instead of inverters. Simply replace the 
inverters with one of the gates as shown in 
Fig. 7. 

Using nand and NOR gates instead of 
inverters has a practical advantage — it lets 
you modify all of the circuits in Figs. 1-6 
for gated operation. In other words, the 
astables can be turned on and off by exter- 
nal signals. AH you have to do is to use a 
2 -input nand (401 IB) or nor (4001 B) 
gate in place of the inverter in the ICl-a 
position, and apply a control signal to one 
of the gale input terminals. By choosing 
the appropriate gate, you can control your 
astable by either a high or a low gate 



signal. That is shown by the two basic 
versions of the gated astable multivibrator 
in Figs. 8 and 9. 



o OUT 




IN 



xD^" ■jD b 



FIG. 7— TWO-INPUT NAND OR NOR gates can 
be used as inverters. As we'll see, they permit 
gated operation. As with any other CMOS IC. be 
sure to tie all unused Inputs to one of the supply 
rails. 
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FIG. 8— THIS GATED ASTABLE has a normally- 
low output. It Is gated on by a high input. 




FIG. 9— THIS GATED ASTABLE has a normally- 
high output. It is gated on by a low Input. 



Note specifically from those two cir- 
cuits that the nand version is gated on by 
a logic-1 input and has a normally-low 
output, while the nor version is gated on 
by a logic -0 input and has a normally high 
output. Pull-up (or pull-down) resistor R2 
can be eliminated from the circuits if IC1- 
a is direct-coupled from the output of a 
preceding CMOS logic stage. 

In the basic gated astable circuits of 
Figs. 8 and 9, the output signal terminates 
as soon as the gate drive signal is re- 
moved. Consequently, any noise present 
at the gate terminal also appears at the 
outputs of those circuits. Figures 10 and 11 
show how to modify the circuits to over- 



78 




FIG. 10— SEMI-LATCHING OR "NOISELESS" 
gated astable has a normally-low output and Is 
gated on by a high Input. 




FIG. 11— ALTERNATIVE SEMI-LATCHING asta- 
ble has a normally-high output and Is gated on 
by a low Input. 

come that problem. There, the gate signal 
of ICl-a is derived from both the "outside 
world" and from the output of ICl-b via 
the diode or gate (DI, D2, and R2). As 
soon as the circuit is gated from an exter- 
nal signal applied via D2, the output of 
ICl-b reinforces or self-latches the gating 
via Dl for the duration of one -half astable 
cycle. That eliminates any effects of a 
noisy external gate signal. The outputs of 
the "semi- latching" gated astable circuits 
are thus always complete numbers of half 
cycles. 

Ring-of-three circuits 

The 2-gate astable circuit is not gener- 
ally suitable for direct use as a "clock" 
generator with fast-acting counting and 
dividing circuits. That's because it tends 
to pick up and amplify any supply-line 
noise during the "transitioning" parts of 
its operating cycle and to thus produce 
squarewaves with "glitchy" leading and 
trailing edges. A far better type of clock 
generator circuit is the ring-of-three asta- 
ble that is shown in Fig. 12. 

The Fig. 12 ring-of-three circuit is sim- 
ilar to the basic 2-gate astable, except that 
its "input" stage (ICl-a-ICl-b) acts as an 



ultra-high-gain non-inverting amplifier 
and its main timing components (Rl-Ci) 
are transposed (relative to the 2-gate asta- 
ble). Because of the very high overall gain 
of the circuit, it produces an excellent and 
glitch-free squarewave output, ideal for 
clock -generator use. 

The basic ring-of-three astable can be 
subjected to all the design modifications 
that we've already looked at for the basic 
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FIG. 12— THE ■■ RING-OF-THREE" astable makes 
an excellent clock generator. 
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FIG. 13— THIS GATED "RING-OF-THREE" asta- 
ble has a normally-low output and is gated on by 
a iogic-1 signal. 



-VA- 




OUTPUT 



FIG. 14— THIS GATED "RING-OF-THREE" asta- 
ble has a normally- high output and is gated on 
by a logic-1 signal. 

2-gate astable — it can be used in either 
basic or compensated form and can give 
either a symmetrical or non-symmetrical 
output, etc. The most interesting varia- 
tions of the circuit occur, however, when it 
is used in the gated mode, since it can be 
gated via either the ICl-b or ICl-c stages. 
Figures 13 to 16 show four variations on 
that gating theme. 

The circuits in Figs. 13 and 14 are both 
gated on by a logic-1 input signal, but the 
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FIG. 15— THIS ASTABLE IS GATED on by a logic- 
signal and has a normally low output. 
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FIG. 16— THIS ASTABLE IS GATED on by a logic- 
signal and has a normally high output. 



circuit in Fig. 13 has a normally-low out- 
put, while that of Fig. 14 is normally-high. 
Similarly, the circuits in Fig. 15 and 16 are 
both gated on by a logic -0 signal, but the 
output of the circuit in Fig. 15 is normally- 
low, while that of Fig. 16 is normally- 
high. 

4046 VCO circuits 

To close this look at CMOS square- 
wave generator circuits, let's consider 
some practical VCO applications of the 
4046 phase-locked loop (PLL) IC. Figure 
17 shows the internal block diagram and 
pinout of the 4046, which contains a cou- 
ple of phase comparators, a VCO, a Zener 
diode, and a few other bits and pieces. 

For our present purpose, the most im- 
portant part of the chip is the VCO sec- 
tion. That VCO is a highly versatile 
device: It produces a well-shaped sym- 
metrical squarewave output, has a top-end 
frequency limit in excess of 1 MHz, has a 
voltage-to-frequency linearity of about 
1%, and can easily be "scanned" through 
a 1 ,000,000:1 range by an external voltage 
applied to the VCO input terminal. The 
frequency of the oscillator is governed by 
the value of a capacitor (minimum value 
50 pF) connected between pins 6 and 7, 
by the value of a resistor (minimum value 
I OK) wired between pin 11 and ground, 
and by the voltage (any value from zero to 
the supply voltage) applied to VCO-input 
pin 9. 

Figure 18 shows the simplest possible 
way of using the 4046 VCO as a voltage- 
controlled squarewave generator. In that 
circuit, the Cl-Rl combination deter- 



§ 

m 

CD 

m 

J3 



79 



r 
i 

L 

(14> 

r 






SIGNAL IN 




PHASE COMF1 



13 ^ 

r 

L 

T 
1 

-f6 

T 
L 

-il 

T 

R2 J 



COMPARATOR 



IN 



VCOOUT 



E 



E> 



PHASE COMP1 



OUT 

PHASECQMP2 0UT 



{2 I 
T 
JL 

■(131 



PHASE PULSES 



PHASE COMF1 



X 

I 



CI 



-VA- 



R1 



02)- 

1 

1 

nii- 
T 
1 

(5) 

T 



vco 



INH 



SOURCE 
FOLLOWER 



OEMOP 



OUT 



•(1 1 

r 
r 

i 

-L. 

T 
i 

x 

-110) 

T 



i 



Vss 



-*■ 



I 

ZENER 1 



18) -(16) 



J 



FIG. 17— INTERNAL BLOCK DIAGRAM Of the 4046 phase-locked loop tC. 



mines the maximum frequency that can be 
obtained (with the pin 9 voltage at max- 
imum) and R2 controls the actual frequen- 
cy by applying a control voltage to pin 9: 
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FIG. 18— A BASIC WIDE-RANGE VCO spanning 
from about zero to about 5 kHz (determined by 
R2). 
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FIG. 1&-THE FREQUENCY OF THIS VCO can be 
varied all the way down to zero. 



FIG. 20— THIS RESTRICTED-RANGE VCO has a 
frequency range from about 72 Hz to 5 kHz. 

The frequency falls to a very low value (a 
fraction of a Hz) with pin 9 at zero volts. 
The effective control -volt age range of pin 
9 varies from roughly I volt below the 
supply value to about 1 volt above ground, 
and gives a frequency span of about 
1 ,000,000: 1 . Ideally, the supply voltage to 
the circuit should be regulated. 

We've said above that the frequency of 
the circuit shown in Fig. 18 falls to near- 
zero when the input voltage is reduced to 
zero. Figure 19 shows how the circuit can 
be modified so that the frequency falls all 
the way to zero — all that's needed is a 
high- value resistor (R3) between pins 12 
and 16. Note here that, when the frequen- 
cy is reduced to zero, the VCO output 
randomly settles in either a logic or a 
logic 1 state. 



Figure 20 shows how the pin- 12 resistor 
can be used to determine the minimum 
operating frequency of a restricted-range 
VCO. In that circuit, f Mln is determined 
by C1-R2 and/ MAX is determined by the 
combination of CI and the parallel resis- 
tance of Rl and R2. 




FIG. 21— ANOTHER RESTRICTED-RANGE VCO. 
The maximum frequency is determined by the 
C1-R1 time constant; the minumum frequency Is 
determined by the time constant C1(R1 + R3). 
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FIG. 22— THIS GATED WIDE-RANGE VCO uses 
an external inverter. 



Figure 21 shows an alternative version 
of the restricted-range VCO, in which 
/max ' s controlled by Cl-Rl and/ MIN is 
determined by CI and the series combina- 
tion of Rl and R2. Note that, by making a 
suitable choice of the Rl and R2 values, 
the circuit can be made to "span" any 
desired frequency range from 1:1 to near- 
infinity. 

Finally, it should be noted that the VCO 
section of the 4046B can be disabled by 
taking pin 5 of the package high (to logic 1 
level) or enabled by taking pin 5 low. That 
feature makes it possible to gate the VCO 
on and off by external signals. Figure 22 
illustrates that feature and shows how the 
basic voltage-controlled oscillator circuit 
can be gated via a signal applied to an 
external inverted stage. R-E 
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DIGITAL ELECTRONICS, by David 
Casasent; Quantum Publishers, Inc., 
c/o Prentice-Hall, Inc., Englewood 
Cliffs, NJ 07632; 7Va x W2 inches; 
softcover; 259 pages, including ap- 
pendix, bibliography, and index; 
$9.95. 

The design of digital circuits in- 
volves three somewhat separate 
disciplines: logic design, applica- 
tions, and hardware. This text is 
intended primarily for a junior or 
senior electrical-engineering 
course in digital electronics; no 
prior knowledge of Boolean al- 
gebra, logic design, or transistor 
theory is required. Both differen- 
tial and integral equations and de- 
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terminants are avoided; the one 
and only mathematical prere- 
quisite is algebra. 

The emphasis is on hardware — 
that is, the actual design and analy- 
sis of individual logic circuits 
rather than the interconnection of 
them (logic design). That hardware 
flavoring is even more pro- 
nounced in the treatment of the 
individual gates and regenerative- 
logic circuits in which designs 
using discrete (individual) tran- 
sistors, etc., are emphasized. Lib- 



eral and ample coverage of IC 
logic devices is included in the 
text. To help you understand how 
they work, most of the IC's are 
treated in rather complete detail, 
as if they were constructed from 
discrete components. 

A thorough treatment of the 
principles and techniques covered 
should enable the reader to de- 
sign basic special-purpose digital 
circuits and to use the multitude of 
commercially available digital inte- 
grated-circuits. R-E 



A QUALITY TRIPLE-REGULATED 
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This DC triple regulated variable power supply 
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year guarantee- Fully adjustable from t Va VDG to 
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SPECIFICATIONS 

3 outputs: 
Fixed 5 VDC ± 0.2V 
2 variable £1 Vi V to £ 1 5 VDC 

Polarity -floating; can be used as pos. or neg. 

Ripple less than lOraV at full load, 

Regulation ^1% no load to full load, 

Line Regulation <0.2% 108 VAC to 135 VAC. 

Current: 
Fixed supply 1.0 amp max. 
Variable supplies 0.5 amp max. 



Protection built in. current limiting, with 

thermal shutdown, 
Power: 108-135 VAC. 
Dimensions: 8ft" » 3ft" x 7ft" (WxHxD) 
Wood grali finished metal case. 
Weight: 4 lbs., 9 ozs. 
Lighted on/off power switch, easy-to-reed 

Voltmeter and large binding posts. 
Warranty: one year lull replacement 

warranty from date ol purchase. 



DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 




E.W.ENGINEERING,INC. 



VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 

6 Herman Drive, E.Granby.CT 06026 □ 203/651-0285 
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HM605 60MHz Dual Trace • US$ 965,- 

Sensitivity 5 mV-20 V/div at 60 MHz, 1 mV at 5 MHi • Automatic 

peak-value or normal triggering to 80 MHz • Delay line (Variable 
sweep delay from 1O0ns-1 s • Timebase range from 2.5s/div to 
max. 5 ns/div» Unique fast-rise-time 1 kHz/1 MHz calibrator* 
Bright high- re solution 14kVCRT. 

HM204 20MHz Dual Trace • US$ 758,- 

Sen s itivity 5 m V-20 V/d iv • 1 m V at 5 M H 1 1 Ti m e ba se ra nge 
1.2Es/div-10ns/div • Automatic peafc-value triggering to 50 MHz 
Delay line * Variable sweep delay • Single sweep mode • 
Y-Output * Z-modulation * Overscan indicator* 
Unique 1 kHz/1 MHz calibrator. 

HM203 20MHz Dual Trace ■ USS 605,- 

Western Europe's best selling 20 MHz-Scope! • Sensitivity 2 mV- 
20 V/div * Triggerband width 40 M Hi * Timebase range 0,2s - 
max.20ns/div 

HM103 10MHz Single Trace- USS 410,- 

S m a 1 1 , co m pa ct se rvi ce sco pe • Sen sitivity 2 m V-20 V/d iv • Tirri e- 
base range 0.2fis-0,2s/div •TV-V and TV-H triggering. 
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ZX81 INTERFACE 



continued from page 72 



try them anyway — we're sure you' 11 find some of them amusing. 

For initial testing, you'll want the Digitalker to speak all of the 
words in its vocabulary. But if you want to use the synthesizer for 
serious applications, you'll need control over exactly what it 
says. The next program allows you to command the Digitalker to 
speak any sequence of words from the list in Table 21 so that you 
can program phrases or sentences. Enter the BASIC program in 
Table 24. Using that program, you can enter a word sequence as 
a series of three-digit values. All words must be represented by 
three digits: Any numerical value less than 100 must be padded 
with leading zeros. (For example, a I must be represented as a 
01.) The digits are entered in a series, and delimiters are not 
required between the three-digit groups. For example, if you 
want the Digitalker to say "The time is 1:30," the sequence you 
enter is: 

138139096001021 
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CARD-EDGE 
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FIG, 13— THE INTERFACE CIRCUIT does not have to tie up your ZX81's 
port. An "extender" board w] 1 1 al low you to piggyback other devices to the 
interface. 



FIG. 14— THE FOIL 
PATTERN tor the dou- 
ble-sided piggyback 
extender board. Note 
that only one pattern 
is shown. The other 
side is, of course, trie 
same. 
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The BASIC program divides the sequence into its three-digit 
word representations and sends them to the machine-language 
routine where the Digitalker is commanded to sequentially 
speak each word. 

A piggyback connector 

As you complete the interface projects we're sure that you'll 
discover that the IK or2K memory in yourcomputer really limits 



PARTS LIST— SPEECH SYNTHESIZER 

Resistors, Wi-watt, 5% unless otherwise noted 

R15— 1500 ohms 

R1S— 1 megohm 

R17— 820,000 ohms 

R18— 9100 ohms 

R19— 10,000 ohms 

R20— 10 ohms, Vswatt 

Capacitors 

C4. C5— 50 pF, ceramic disc 
C6-C9, C11 — 0.1 nF, ceramic disc 
C10— 20 fiF, 10 volts, electrolytic 
C12 — 0.047 |j,F, ceramic disc 
C13, C14 — .01 \xF, ceramic disc 

Semiconductors 
IC20— 74LS73 dual J-K flip-flop 
IC21— 74LS373 octal D-type latch 
IC22— MM54104 speech processor IC 
IC23— MM52164 SSR1 speech ROM 
IC24— MM52164 SSR2 speech ROM 
IC25— LM346 quad op-amp 
IC26— LM386 audio amplifier 

Other components 
XTAL2-^t MHz 
SPKR1— 8 ohms 



what you can do. To eliminate that problem, you might want to 
add a 16K or 64K memory pack. Both are commercially avail- 
able for the Sinclair. The problem is that the interface circuit is 
plugged into the same slot that the memory pack must plug into. 
That problem can be solved by soldering a set of card-edge 
fingers onto the wire-wrap socket so that a memory pack can be 
piggybacked onto the interface circuit. Figure 13 shows how the 
card-edge fingers are attached to the wire-wrap socket. Figure 14 
is the foil pattern for one side of the board. (The pattern "for the 
other side is, of course, the same.) 

The author of this four-part article would like to hear from any 
readers with interesting circuits to share, or anyone with ques- 
tions regarding interfacing the 7X8} orTimex Sinclair 1000. You 
can contact Neil Bungard directly at PO Box 493, Blacksburg, 
VA 24060 R-E 




'We' veaddedtheavceleratorcardtothecomputer, Whydoyouask?" 
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The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1 984 Replacement Master Guide, 
destined to be the standard directory for technicians 
across the country. In excess of 3,000 quality NTE 
types are cross-referenced to more than 220,000 
industry part numbers. 



YOU'LL FIND ALL THE RIGHT STUFF FOR 


REPLACEMENT, MAINTENANCE AND REPAIR: 


• Transistors 


• Memory IC's 


* Tfiynstors 


* Thermal Cut-Offs 


• Integrated Circuits 


• Bridge Rectifiers 


• Rectifiers and 
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Diodes 


* RF Transistors 


* High Voltage 


• Microwave Oven 
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Rectifiers 
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* Selenium Rectifiers 


* Optoelectronic 
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6000" Transient 


• Zeners 


Voltage Protection 


■ Microprocessors 


Strip 


and Support Chips 





Look for our Replacement semiconductors in the 
bright green polybags and cartons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package, NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two-year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 
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WITH THE INTELLIGENCE OF HINDSIGHT, 

it is amusing and even instructive 
to look back on the rapid develop- 
ment of the TVRO industry since it 
all began in October of 1979. It was 
on October 18, 1979 that the FCC 
held a meeting and decided that 
TVRO (Television-/?eceive-Only) 
"terminals" would no longer be re- 
quired to file for and receive a 
federal license. Until that deci- 
sion, many of us had been operat- 
ing our TVRO's "extra-legally : " We 
had them, we used them, and we 
at least suspected we were break- 
ing some obscure regulation or 
law. When the FCC decided, with 
great wisdom, that no further li- 
censes would be required, a major 
legal impediment to owning and 
operating a TVRO was done away 
with. The industry has never 
looked back from that event. 

But perhaps we should. Having 
just celebrated five years of 
TVRO's, I suspect there are many 
readers of Radio-Electronics who 
have had the opportunity to con- 
sider expanding their own sales 
and/or service business to include 
TVRO-system hardware. I also sus- 
pect, and in fact know, that many 
of the best and most qualified 
electronic equipment shops in the 
country have, in the past, elected 
to pass TVRO's by because of a 
frightening array of equipment 
problems and potential equip- 
ment liabilities. That will, for the 
next few issues of this column, be 
our editorial thrust; we will look at 
"then" and "now." Or, the way that 
TVRO hardware has changed since 
all of this began in late 1979 and 
early 1980, to give you both a feel 
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for the rapid strides TVRO hard- 
ware has made in that five-year 
span, and to perhaps introduce 
you to the potentially profitable 
business of handling TVRO equip- 
ment as an adjunct (or featured 
part) to your present electronics 
business interests. Consumers in- 
terested in TVRO's will also find 
the following discussions a useful 
and informative way to learn about 
the equipment that is part of such 
a setup. 

The basics 

The basic TVRO system of 1984 
differs somewhat from the basic 
TVRO system of 1979/80 because of 
the number of subtle (and not so 
subtle) advances in technology. 
But the elements of the system 
have not changed. 

For example: 

T) Satellite microwave energy is 
radiated from a satellite some 
22,300 miles above the earth. That 
energy is usually (but not always) 
"directed" at a specific portion of 
the earth (known as the boresight). 

2) On the earth, the TVRO must 
have a clear (not obstructed) view 
of the satellites of interest. 

3) The TVRO dish is some form 
of parabolic (usually) reflector. It 
acts like a giant (well, large) collec- 
tor, capturing the satellite's (weak) 
signals and re-directing them into 
a tight focal point in front of the 
dish. 

4) There, a small antenna called 
a feed picks up the focused energy 
and couples it directly into a spe- 
cial signal-booster called an LNA 
(low Noise Amplifier). 

5) The LNA amplifies the signal 
and sends it through a short length 



of "premium-grade" cable (typ- 
ically RG-213/U or 214/U) to a rear- 
of-antenna mounted box called a 
downconverter. 

6) The downconverter has a lo- 
cal oscillator, a mixer, and some 
amplifier stages inside a typically 
semi-weatherp roofed metal en- 
closure. The downconverter takes 
the 4-CHz (3.7 to 4.2 GHz) signal 
and shifts it "down" to a lower fre- 
quency; 70 MHz is typical. 

7) That IF signal is now trans- 
ported inside (the home, office, 
etc.) using relatively low-cost 
RG-59/U or RG-6/U cable. 

8) Inside, the IF signal is con- 
nected to a demodulator that fil- 
ters and amplifies the signal and 
then demodulates it (turning it 
into pure video and pure audio), 

9) The video and audio can now 
be used to re-modulate a low- 
power RF modulator with an out- 
put on (NTSC) Channel 2-6. That 
signal, usually under +10 dBmV 
(3,000 microvolts) is now con- 
nected to a standard TV receiver 
and you have satellite TV. 

That's the basic system; then, 
and now. There are many, many 
variations to that system and we'll 
touch on the primary variations as 
we work our way through the ele- 
ments. 

Basically, this is what we will 
find. The 1979/80 TVRO was big, 
bulky, and expensive. The pictures 
were not bad by 1984 standards 
(some will say they may have been 
better than today) but the equip- 
ment was designed by the tech- 
nically oriented for the technically 
oriented. In other words, it was 
not consumer-friendly. You had to 
be very much "into the tech- 
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nology" to appreciate the six to 
eight steps you had to follow just 
to change channels (transponders 
in satellite talk), or ho rror-of- hor- 
rors, switch from one satellite to 
another. Little old ladies in Dubu- 
que were not able to operate the 
unsophisticated systems of five 
years ago. 

Big has gotten small (we'll see 
some 4.5- and 5-foot antennas that 
work exceedingly well in the 
months ahead); bulky has gotten 
tiny (full receivers fit into the plam 
of your hand); and expensive has 
gotten less so, thanks to modern, 
often off-shore, high-production 
technologies. It is, certainly, an 
entire new ballgame for everyone 
involved. 

But perhaps something else has 
happened that is even more sig- 
nificant, especially if you are in- 
volved in the operation of an 
electronics retail or service outlet, 
There is a new recognition that 
professionalism in sales and in- 
stallation is perhaps more impor- 
tant than all of the technology 
advances and price declines. Cus- 
tomer support — always important 
with new technology — is starting 
to be seen as essential. Dealers, 
through a trade association and 
through regional groups, have fi- 
nally figured out that cut-throat 
price cutting and selling $100 over 
cost is a sure path to failure. Those 
who have survived that recent (and 



TVRO dealer "Starter Kit" 
available 

Bob Cooper's CSD Magazine has ar- 
ranged with a number of TVRO equip- 
ment suppliers to provide a single- 
package of material that will help intro- 
duce you to the world of TVRO dealership. 
A short booklet written by Bob Cooper 
describes the start-up pitfalls to be avoid- 
ed by any would-be TVRO dealer; in addi- 
tion, product data and pricing sheets from 
prominent suppliers in the field are in- 
cluded, That package of material is free of 
charge and is supplied to firms or individu- 
als in the electronics service business as 
an introduction to the 1984/85 world of 
selling TVRO systems retail. 

You may obtain your TVRO Dealer 
Starter Kit free of charge by writing on 
company letterhead, or by enclosing a 
business card with your request. Address 
your inquiries to: TVRO STARTER KIT, 
RO. Box 100858, Fort Lauderdale, FL 
33310, That kit nof available to individuals 
not involved in some form of electronics 
sales and service. 



still on-going) shake-out are now 
aware that being a TVRO dealer, or 
selling TVRO systems, is one of 
those "long-pull" businesses that 
rewards best those who plan for a 
multi-yeared future. It has finally 
gotten past the lure of being a get- 
rich-quick scheme and that may 
be more important to established 
electronic sales and service cen- 
ters than all of the technology ad- 
vances combined. 

And much of that is due, of 
course, to volume. Going into the 



start of the summer, there were be- 
tween 475,000 and 500,000 TVRO's 
operating in North America (in- 
cluding Canada). The present fall 
selling season was expected to see 
numbers such as 50,000 per month 
during the traditionally "up" Sep- 
tember/November period. Some 
of us recall when selling 50,000 
VCR's in America was big news for 
a single month. 

Next time, we'll continue our 
comparison of the past and pres- 
ent states of satellite TV. R-E 



SATELLITE TV/ 

The First 
Five Years! 
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THE MOST COMPLETE report on the mushrooming 
home TVRO' industry ever compiled , written as only the 
'father of TVRO' could have prepared. More than 1000 
pages (!) tracing the complete story of home TVRO. 
lavishly illustrated with equipment photos, schematic 
diagrams, equipment analysis reports. Bob Cooper, 
the first private individual to own and operate a TVRO 
(1976) has collected and polished hundreds of indi- 
vidual reports into a unique 'collector's edition' which 
clearly explains the TVRO phenominon in North Amer- 
ica. From Coop's first 20 foot monster' dish to the 
present day 5 foot 'C-band' TVROs, the fascinating 
growth of TVRO equipment and its legal status unfolds 
for you. 



THIS TWO VOLUME SET totaling more than 1 .000 pages is available for the first time 
to readers of Radio-Electronics at special discount pricing. Originally sold at $100 
per two-volume set, a limited supply is now available ONLY through this advertise- 
ment. PLUS, you will also receive a special extraordinary bonus: the 200 page ( + ) 
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of 
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of 
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD 
ANTHOLOGY' report, you have instant reference to everything you will ever need to 
know about the state of the home TVRO industry. It is M UST reading for every person 
in, or thinking about getting into,' any segment of the home TVRO world. 




SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus, 
SEND CSD October '84 Special Issue ONLY. 

COMPANY 



NAME 

ADDRESS. 
CITY 



STATE . 



ZIP 



Payment: $60 US funds (Anthology + Bonus), $15 US funds 
CSD Oct. ONLY; payable "CSD ANTHOLOGY." 



Shipping charges pre- 
paid. Enter order to: CSD Anthology, Radio-Electronics 
Magazine, 200 Park Av. S., New York, NY 10003: or call 
305-771-0505 for credit card orders ONLY. 
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New Ideas 



Continuity tester 
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MAKING CONTINUITY CHECKS CAN BE A 

tedious undertaking, especially if 
you happen to be working with 
wire-wrap circuits. Of course, you 
could use an ohmeter to do the 
job, but continuously turningyour 
head back and forth to read the 
meter can be a real pain in the 
neck! There is, however, a way that 
you can check continuity (and 
make sure that the resistance is 
less than about one ohm) without 
"twisting your head off." All you 
need do is rig up some sort of audi- 
ble continuity tester, like the one 
shown in Fig. 1. 

How it works 

Power for the circuit is provided 
by a single 9- volt, transistor- radio 
type battery. At the heart of the 
circuit are two LF411 op-amp IC's: 
One op-amp, IC1, is used along 
with resistors R1 and R2 to form a 
ground reference for the circuit; 
in effect, producing a 4.5-volt split 
supply. The other op-amp (IC2) is 
configured as a comparatorwhose 



output used is to source current 
for the buzzer. 

Resistors R4 and R5 form a volt- 
age-divider that provides a refer- 
ence voltage that is applied to pin 2 
of 1C2. The circuit to be tested is 
connected between points a and b 
via jumpers. The resistance of- 
fered by that circuit along with re- 
sistor R3 forms a second voltage 
divider. That leg of the circuit 
provides the voltage that's pre- 
sented to the non-inverting input 
(pin 3) of IC2. 

When a non-continious (open) 
circuit is connected across points 
a and b, the voltage appearing at 
pin 3 of IC2 will be high; therefore, 
its output will be high and no cur- 
rent flows through buzzer BZ1. 
However, when a continious cir- 
cuit is connected to points a and b, 
the input to pin 3 will be low, 
thereby causing the output of IC2 
to go low. That completes the cur- 
rent path for BZ1, and causes the 
buzzer to sound indicating a com- 
plete circuit. 
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Diodes D1 and D2 along with re- 
sistor R7 provide protection for the 
unit in the event that it is acciden- 
tally connected to a live circuit. 

To calibrate the unit, connect a 
47-ohm resistor at R5 and a1-ohm 
unit at across points a and b. Now 
adjust potentiometer R5 until the 
buzzer just comes on. Resistor R9, 
which adjusts the circuit's sen- 
sitivity, should be a multi-turn, 
trimmer potentiometer. The max- 
imum current through the circuit 
being tested will be about 4.5 milli- 
amps. — Ron McCabe 
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NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn S25. In addition, for U.S. residents only, 
Panavise will donate their model 333— The 
Rapid Assembly Circuit Board Holder, having 
a retail price of 539.95. It features an eight- 
posilion rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
□f reprints of similar articles. I declare that the 
attached idea is my own original malarial and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State 

Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY1O0O3 



Zip 
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SUPER HIGH DENSITY 
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BUILD YOUR OWN ROBOT! 



Send today for your 52-page (8V2 x 
11") booklet containing complete re- 
prints of all eleven articles in the 
Build Your Own Robot series by Jim 
Gupton. 

This all-inclusive reprint gives you all 
the data you need to build your own 
Robot. 



■ TELLS EVERYTHING YOU NEED 
TO KNOW to build the Unicorn-1 
Robot without the need for an engi- 
neering degree or special equipment. 



The robot is fully mobile with minipu- 
lator arms to grasp, lift and carry. 

■ MANIPULATOR ARMS and end- 
effectors (hands) are what enable the 
robot to perform useful tasks. Details 
of construction techniques and con- 
siderations are fully explored. 

■ MOBILITY BASE is not a lunar 
space station. It is the drive system 
that permits the robot to move from 
here to there. Full construction de- 
tails along with a discussion of power 
sources is included. 



■ THE BODY— FRAME AND ROTA- 
TION MECHANISM. This is the part 
that makes Unicorn-1 look like a ro- 
bot. Wood and Formica are the ma- 
terials for the body. Motors and gears 
are what make it function. 

■ COMMUNICATIONS. How you can 
tell your robot what to do. Prepro- 
gramming techniques. ...radio control 
....computer control are all detailed. 

■ SENSORS. How to add sensors so 
your robot doesn't bump into things. 
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Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 

I want to order reprints @$12.00 plus $1.00 

postage and handling for U.S., Canada and Mexico. 
Add 96c sales tax for New York State residents only. 
U.S. Funds only. 

I want to order reprints @$12.00 plus $3.00 

Air Postage and handling for all other countries. 
U.S. Funds only. 

Allow 6-8 weeks for delivery. 
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Please print 



(Namel 



(St reel address] 



(City) (State) 

We do not bill, check must be enclosed. 



(Zip) 
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5 Hew High-Density Disk Drive 

Rana's new 2.5 megabyte disk drive is explored and detailed for 
your information. Marc Stem 

8 Why your printer doesn't work. Part II 

In the final segment of this two-part series, we examine serial 
printers and how to get them up-and-running. Herb Friedman 

11 Computer-Aided Audio Network Design 

How to put your computer to work designing four different audio 
networks. Frank Galdes 



ON THE COYER 

The evoluation of the floppy disk is fascinating. We've gone from 
single-sided, single density to two-sided, double density and now 
RANA introduces what appears to be the ultimate... A disk that can 
cram 2.5 megabytes of information into the same amount of space. 
To find out how they do it; see page 5. 
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COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 



PLUG-IN INTERFACE ADAPTERS, the 

Apricorn Parallel Interface Adapter 
(shown in photo) and the Apricorn 
Asynchronous Communications 
Adapter are, compatible with the !8M 
PC/XT and work with all operating 




CIRCLE 111 ON FREE INFORMATION CARD 

systems and software packages avail- 
able for the IBM-PC and IBM-XT. Each 
card is fully bumed-in and tested, and 

is backed by a lifetime warranty 

The Parallel Interface Adapter cre- 
ates a parallel I/O interface accessible 
through a connector at the rear panel 
of the computer system, providing 
control of numerous printers with par- 
allel (or Centronics) type interfaces. 

The Asynchronous Communications 
Adapter provides a fully programma- 
ble RS-232 serial interface for 
communication with a variety of de- 
vices, including printers, modems, 
terminals, other computers, and plot- 
ters. 

Both boards carry a suggested list 
price of $119.00.— Apricorn, 7050 
Convoy Court, San Diego, CA 92111. 

MULTI-CHANNEL SWITCH/SPOOLER, 

model SX-60 serves up to four com- 
puters and feeds two printers 
simultaneously Any of the four input 
computers can direct its outputs to 
either of the printers. All switching is 
under software control. 
Spooler buffer sizes of 8, 32, or 64K 
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store from 2,5 to 20 pages of dense, 
single- spaced text. For busy installa- 
tions, an expansion board can increase 
the spooler's buffer capacity to 384K, 
120 pages. Standard configuration is 
four computers in, two printers out, or 
two printers in, four printers out. Using 
jumpers, the model SX-60 may be 
configured for 5 in, 1 out; 3 in, 3 out- 
er 1 in, 5 out. 

The model SX-60 will accept serial 
data on each channel from 150 to 
19,200 baud with each computer at a 
different baud rate. Printers also may 
be set from 150 to 19,200 baud with 
each printer at a different baud rate — 
for example: a letter-quality printer at 
2400 baud and a dot-matrix printer at 
1200 baud. A variety of serial-serial 
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and parallel -serial combinations are 
available. All conections are made 
through 25-pin D connectors at the 
rear A copy function is provided for 
multiple copies of documents. 

Prices for the model SX-60 start at 
$469 .00, — Kearsarge Industries, 
Inc., Reston, VA 22091 . <^<3>^ 
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DEX 4100 FACSIMILE (FAX) MACHINES 



Satisfied Customers 






Ideal lor Experimental Page Scanner 

or Low Cost Copier 

Found in offices everywhere , these umis can iransmii & receive 

to and from other Standard Telecopier Machines over standard 

phone lines Transmits documenis end photos rea- 

lures aula feed cf originals, built-in roll feed, page 

cutler for aulomauc sizing & "photo' mode for the 

grey scale & halftones 
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OPERATIONAL! 

PARALLEL, TTL INPUT I/O "SELECIRIC" 
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TYPEWRITER/PRINTER These machines have buill-in 1 

driver and decoder circuitry and take TTL level. 6-bn 

character plus a -4-bit In notion input signals. Easily driven by most any 

micro. Use as a typewriter (with ad if I "repeat' circuitry) or as a KSR I 

printer or both. "Table Top' style case. 

SHUGART SA-400 "MINI-FLOPPY" DRIVES 

Model SA-400. used, whole, untested, less power supply 
t, case. Data and schematics included, fl amoved Irum 
Equipment.- 
^ UNUSED 

|te SSOD, DUAL MINIOISKETTE DRIVE 

_^^jB vvsupply & 2 TEAC...(wSA-40O interface) Mini 
Floppy Drives in DEC case. Made for Digital Equip 
merit Corp lncl: Pwr Supply. Case 



Only» 

209: 



TESTED ANO 
OPERATIONAL! 





Only" 

s 299: 



G.E. "TERMINET 1200" FEATURING: 

1 10, 300. & 1300 Baud [11 , 30 £ 120 Cps), full KSR 
& RS-232-C 10. compact, table-top contigu ration, upper" 
& lower case continuous band, made in USA by General 
Electric, tested and operational. 

Fncea do noi include packaging and shipping. 
Wrltr ar Call tar Our Uteil Flyer KOWin -Salaclric" ii a regiilerai iradcmart of IBM Caraaralian 




roducts & 
eripherals 
..limited 



WAREHOUSE IBGfanileSI Hairerlull Mjii 01830 
MAIL ORDERS B,- . 204, Newlori New Hampshire 038S8 

617/372-8637^ 

Sorry No CoUccl Calls 
MasterCard & VISA Accepted 1 
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NEW 
HIGH 
DENSITY 
DISC DRIVE 




Fig. 1— THE RANA 2.5 SUPER FLOPPY-DISK SYSTEM is capa- 
ble of storing 2.5 megabytes on a SVi inch floppy diskette. It 
ushers in a new era in high-density storage devices. 



Here's more storage power 
for your computer. 



MARC STERN 

■At last, a floppy-disk-drive manufacturer has broken 
the 2-megabyte barrier. Rana Systems has developed a 
floppy-disk-drive that interfaces with the IBM Persondl 
Computer and IBM-FCX7". Called the Rana 2.5 Super 
Floppy Disk System, this super high-density storage 
device is capable of storing 2.5-megabytes of 
formatted data (3.3 megabytes unformatted) on a 
single 5-1/4-inch floppy diskette. 

The Super Floppy, which, according to Rana has 
been in development for 2 1 /s years, takes advantage of 
microprocessor control and LSI (targe-Scale- 
/ntegration) techniques. The head-movement 
commands are under the control of a closed-loop 
servo system. 

The Rana drive 

Rana developed their Super Floppy system in 
conjunction with Drivetec. The read-write heads — there 
are two — are made of manganese zinc ferrite and are 
mounted on a carriage which is located on precision 
guide rods that insure accurate radial motion. Head 
positioning is accomplished on a closed-loop basis, 
using servo data recorded between each sector of the 
(pre-formatted) diskette. 

A special disk-controller card, which fits into one of 
the IBM-PC's expansion slots, is required. It 
communicates with the microprocessor via the IBM 
system bus and replaces the standard IBM disk- 



controller cards. This card will support up to four 
drives. For instance, a PC user can have two standard, 
360K floppy-disk drives installed and 2 Rana Super 
Floppy drives. 

The drive itself uses two stepper motors, which work 
in concert with the drive's controller circuitry to 
correctly position the read-write heads. The first motor 
is a coarse stepper and finds the particular track — there 
are 160 per side — while the second motor is a fine 
stepper which brings the read-write head to the 
correct sector: It must maintain an accuracy of 200- 
microinches. 

The direct DC drive motor is on continuously The 
acquisition time for data loading is 35 milliseconds,* 
track-to-track access time is 0.3 ms. The direct-DC drive 
motors "come up" much more quickly than AC units. 

A brief walkthrough 

A standalone unit, the Super Floppy, is a good 
example of the super high-density unite now appearing 
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Fig. 2— AN ORDINARY DISKETTE shows the notching that we 
are all familiar with. Compare this with Fig. 3. 
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Fig. 3— THE RANA DISKETTE has entirely different notching. 
This means that you cannot substitute an ordinary diskette in 
the Rana drive. 



on the market. When the power is turned on, the drive 
remains inactive until a diskette is inserted and a 
special latch at the front is closed, at which time, the 
drive's center spindle Comes up and centers the 
diskette. A cone drops as the motor comes on and 
runs continuously at 360 rpm (the standard 8-inch 
floppy-disk rate). Optoelectronic circuitry reads a 
special notch in the diskette to ensure that it has been 
positioned properly (See Figure 3) and the drive further 
checks other position-sensing circuitry at the spindle to 
ensure that the diskette remains centered. A user can't 
remove the diskette because the latch locks the 
diskette into place. The latch must be opened before 
the diskette can be removed. 

As the diskette spins, the read-write heads, which 
are controlled by intelligent LSI circuitry look for Track 
and look for bad sectors on the diskette. If the diskette 
is bad, it indicates that to the system board, which, in 
turn, gives the user an error message. 

Diskette is the key 

Besides the special LSI positioning circuitry and 
dual-stepper motors, the real key to the super high- 
density disk drive is the diskette itself. Although it is a 
5 r /t-inch minifloppy and looks much like any other 
5-1.4-inch foppy there are some differences which 
make the diskette used in a super-high-density drive 
unique. 

If you look at Figures 2 and 3, you'll see what we 
mean. In Figure 2, a garden-variety floppy diskette is 
shown. As you look at it, you'll notice the read-write 
notch is at the top right; the positioning hole is to the 
right of the center spindle hole, and the read-write 
window is at the bottom. Two more positioning 
notches are also at the bottom. 

Now look at Figure 3, the Rana disk. The read-write 
(also known as the write-protect) notch is located at 
the bottom to the left of the read-write window. And, 
a special positioning notch — the "V" on the left — has 
also been included to ensure that the diskette is in the 
correct position before the heads begin to look over 
the diskette. Optoelectronic circuitry reads this notch. 
That means you can't use a standard floppy in the Rana 
drive. Instead, you must use one supplied by Rana, 



which costs about $15, at the moment. (Rana officials 
expect the price to drop to about $8, when more 
super high-density drives appear on the market. 

In reality these super high-density disks are quad- 
density storage diskettes. Using modified frequency 
modulation (MFM), as many as 160 tracks of information 
can be laid down per side. (Single-density disks use 
one recording head and 36 to 40 tracks. Double- 
density disks use one recording head, modified 
frequency modulation, and effectively double the 
amount of information capability and quad-density 
disks use both sides and double the number of tracks 
per side. Double-sided, double-density disks use both 
sides, but have only 40 tracks per side, while quad- 
density disks have 80 tracks, effectively doubling the 
amount of information capability The key to the ability 
to double the information capacity with recording 
technique relies on the type of modulation used. With 
standard FM techniques, a certain amount of timing 
and address data is stored along with the digital data. 
Each byte of data on the disk not only has digital 
information, but also timing and address information. 
With MFM, only digital and address information is 
stored, effectively freeing a great deal of space for 
further information storage. Timing is supplied by read- 
write head intelligence.) 

Servo information 

Equally as important as the disk media and recording 
technique is a method of storing positioning 
information on each super high-density disk. Rana calls 
this information the "servo" information and stores it in 
between each sector along a track. (Rana uses 17 
sectors per track.) 

In operation, the disk read-write head interacts with 
this servo information for precise head positioning. It 
reads the positioning data in each sector and finds the 
ones which hold the file of data or program the user 
asks for 

The servo information is Preformatted on each 
diskette supplied by Rana and this is the reason you 
must buy the diskettes from them or their dealers. The 
servo information, which acts as header data for the 
read-write head, lies before the sector ID header on 
each track (See Fig. 4.) 

In operation, the read data is decoded and the servo 
data is presented to two electronic devices. The first 
does a digital identification of the servo patterns, while 
the second compares the amplitude of the left and 
right servo signals and repositions the stepper motor 
toward the center line of the recorded data. 

The read-write head constantly looks for servo data 
on the disk and constantly updates itself and 
repositions itself. Special circuitry also compensates for 
thermal and humidity-related expansion or contraction 
of the diskette and for other mechanical tolerances of 
the drive. 

A little history 

If you've been a personal computer user for more 
than a couple of years, you probably remember the 
first disk drive you purchased. Think about it for a 
couple of minutes. When you purchased that first disk 
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drive for your first personal computer, it was probably a 
"state-of-the-art" storage device, capable of holding 
about 90K of data. It made no difference whether your 
system was an Apple, a CP/M machine, or one of the 
Radio Shack computers: The amount of storage was 
probably about the same, give or take a few thousand 
bytes. 

It all seems an age-and-a-half ago, but it really 
wasn't. Single-sided, single-density disk drives were 
the standards of the industry as recently as three to four 
years ago. That type of disk drive — still used by many 
computer owners — had a storage capacity that was 
limited not only by its format, typically 36 to 40 tracks, 
but also by the method used to store data on the disk. 

With a single-density disk drive, each range of 
frequencies that's recorded represents not only the 
data, but also certain timing and address information 
which enables the computer to find specific files or 
data on the disk. That manner of encoding data on the 
disk effectively limited the amount of data which could 
be stored to about 90,000 bytes of usable space. 

However, new ways to cram more data onto storage 
disks were found. An example is modified frequency 
modulation or MFM. Using that technique, which strips 
away the necessity of using a constant clock pulse for 
timing information, the amount of data that could be 
stored on a diskette was effectively doubled. 

Still designers weren't content and they saw a vast 
wasteland on the unused side of the disk. So they 
included a second read-write head opposite the 
already-existing read-write head and effectively 
doubled the disk capacity again. 

However, the number of tracks remained the same. 
Each side of the disk had only 40 tracks, or 80 tracks 
total. The reason this number remained the same is 
because the technology didn't exist to increase the 
number of tracks and add even more storage. Like the 
car industry's downsizing program where the first 
gains — cutting weight — were easy because all they had 
to do was substitute materials, the early gains in mass 
storage were fairly easy because all that had to be 
modified was read-write technology When it came to 
further gains,more-elaborate circuitry some of which 
hadn't been developed in 1981, had to be created. 

Until this time, there was a fair amount of leeway in 
read-write head positioning because the requirements 
weren't as critical as might be. Potentially a 5Vi-inch 
floppy disk could store far more than just 360K but any 
increase in the amount of storage couldn't be reached 
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Fig. 4— SERVO INFORMATION acts as header data tor the 
read-write head. It lies before the sector ID header on each 
track. 



because the head positioning required was far too 
critical. 

But, disk drive designers weren't about to let that 
stand in their way They continued their work until they 
were able to lay down double or more the number of 
storage tracks on the disk. Thus, the 40-track disk 
became the 80 to 96-track disk and, as a result, the 
amount of information that could be stored increased 
by a factor of two and disks could store as much as 
720K of data. These quad density disks were state-of- 
the-art until disk drive developers moved toward the 1 
megabyte barrier 

Disk drives from such companies as Amtyn, Tandon 
and Rana use precise positioning servos and super- 
precise positioning circuitry to achieve information 
densities as high as 2.5 megabytes of storage, and have 
reached a new plateau in floppy disk storage 
technology 

What it means 

The advent of the super high-density disk has several 
advantages for the microcomputer user First it is a 
good way point in the seemingly inevitable trek to a 
hard disk and, second, when you reach the hard disk, it 
is a good backup device. 

At one point or another in the life of every 
microcomputer user, there comes a day when ordinary 
floppy disk drives just aren't enough, for whatever 
reasons, whether business, professional or personal. 
Quite likely, this point is reached where several 
programs are used frequently and different data files 
are accessed in succession. 

Using floppy disk drives, at this time, can become 
torture because you must constantly switch disks to 
change programs or data disks. 

At this time, the small-computer user probably 
wishes he had a hard disk drive to accommodate at 
least his highly-used programs and files, especially 
because of the high-density storage potential and 
because of the speed of program or data access. Hard- 
disk drives spin at 3,600 rpm and information on them 
literally leaps onto the screen. 

However, the user also probably can't justify a hard 
disk on the grounds of expense, so he must remain 
with a dual-drive system. 

Super high-density disks solve this quandary 
because they offer prodigious amounts of storage and 
are less expensive than hard disk drives. So, this type 
of drive is a good way point in the move to the hard 
drive. 

Unless the computer user is willing to invest in a 
costly streaming tape cartridge drive, then he must 
back up his hard disk with floppy diskettes. On the IBM 
PC, that will take about 28 standard diskettes and 
require the better part of an afternoon. With a super 
high-density disk, however, it takes only four diskettes 
to back up the hard disk and it's a much speedier 
proposition. The super high-density disk has a transfer 
rate of 500 kilobits per second. 

So, from many viewpoints the super high-density 
disk makes sense. It's only a recent development, but 
it's likely the rest of the industry will soon follow 
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PRINTER PROBLEMS II 



Last month we examined parallel printers. Now serial printers come under the spotlight. 



HERB FRIEDMAN 

■More often than necessary the best of intentions lead 
to even greater problems, frustrations, or outright 
disasters. The RS-232C serial printer interface is a classic 
example of how to make something that is inherently 
simple into something so complex that it is often 
beyond the ability of non-technical users. 

How teletypewriters work 

The original teletypewriters were mechanical marvels 
that used the interruptions in a closed circuit- — a 
current loop- — to exchange information between 
several machines or printers. As shown in Figure 1, the 
teletypewriter consisted of two completely 
independent devices — a keyboard and a printer — 
though both units were generally housed in the same 
cabinet. The complete teletypewriter, consisting of a 
keyboard and printer was called a KSR — for Keyboard 
Send deceive. If the printer was housed in its own 
cabinet, it was called an RO — for Receive Only 

The loop current — called the mark (standby) 
current— was provided by a power supply or batteries. 
Depressing any key on the keyboard caused the 
motorized keyboard machinery to produce an 
interruption to the current loop — called a space which 
all machines in the loop recognized as the "start" signal 
for the next character The time period used for the 
space interruption to the current was called a "bit." (It 
had nothing to do with the binary code.) Following the 
space, the machinery produced a series of five bits 
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consisting of marks and spaces which represented 
characters. Each character was represented by its own 
specific pattern of marks and spaces, which the 
printers recognized as the character to be printed. 

The bit timing is extremely critical. If the space and 
character bits weren't transmitted within a specific time 
period, the printing mechanisms got out of 
synchronization and produced random characters — 
"garbage," To insure that all machines started and 
ended together, after the five character bits were 
transmitted, the keyboard returned the current loop to 
the marking state (current flow), which the printers 
recognized as the "end of character" and "standby" for 
the next character. Because of "slop" (tolerances) in the 
mechanical system, the minimum length of time for 
marking current before the next character was started 
was standardized at the equivalent of 1.5 or 2.0 times 
the bit length. This was enough time for the machine to 
get ready to receive the next character. The time 
required for all the bits necessary to transmit one 
character — the start, character and stop bits— is called 
the frame. 

Reliability 

In order to transmit both upper and lower case 
characters and to provide for a quick-and-dirty way to 
test the reliability of the transmission, the number of 
character bits were eventually increased to eight: seven 
bits to produce the ASCII character set and control 
codes, and one bit — called the parity bit — for testing 
the reliability of the communications path. (Later, 
instead of the eighth bit being used to indicate parity it 
became part of the character code for transmitting or 
printing graphic symbols.) 

The mainframe computer and teletypewriter 
terminals that connected to a computer via modems 
were essentially a communications system. The same is 
true for the printers driven by modems which could 
print information originating at a mainframe computer 
or a KSR TTY terminal. (For example, many doctors had 
RO units (printers) that connected through a modem 
and a dedicated telephone line to a medical 
laboratory Test results from a patient's blood 
samples — which had been sent to the laboratory — 
were instantly transmitted to the printer in the doctor's 
office.) 

Notice that in every instance, except when the 
terminal is connected directly to the computer, there is 
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a modem before or after the TTY device — the whole 
system is meant for communications. 

The RS-232C I/O is born. 

While effective, the current loop was unweildy and 
lacked hardware handshaking, and so an "industry 
group" came up with the RS-232C I/O, an electronic 
replacement for the current loop. RS-232C substituted 
variations in a DC voltage level for the current loop and 
also provided special DC voltages for hardware 
handshaking, a means whereby one item of 
equiupment knows if another is turned on or ready to 
accept data, or capable of transmitting. 

But the RS-232C standardization was meant for the 
mainframe — or dinosaur — age of computing, and so 
RS-232 was designed for communications. Its 
connections — shown in Table 1 — are entirely 
communications-oriented. 







TABLE 1 


TERMINAL 


NAME 


FUNCTION 


1 


HGND1 


Hardware Ground (often not used) 


2 


TX 


Transmit. Data fed into modem or 
DCE device from computer or 
terminal. 


3 


RX 


Receive. Data received by modem 
from the telephone line {to printer or 

terminal). 


4 


RTS 


Request to Send (from DTE) 


5 


CTS 


Clear to Send (DCE device ready) 


6 


DSR 


Data Set Ready (DCE device ready) 


7 


GND 


Common signal ground 


8 


CD 


Carrier detect (Modem received 
carrier) 


20 


DTR 


Data terminal or DTE ready 


22 


RD 


Ring detector. (For auto-modems) 



Even for communications, there is a serious problem. 
When using a current loop, anything connected into the 
loop will work as long as the framing is correct. Every 
printer in the loop will simultaneously print whatever is 
entered in a keyboard, and any keyboard can enter a 
character into the loop. But an electronic circuit using 
variations in DC voltage level must have seperate send 
and receive circuits. For example, if RS-232C terminal 
#2 is input, its input for every piece of equipment, 
while terminal #3 is output for every piece of 
equipment. If terminal #2 of the keyboard is 
connected to terminal #2 of the printer, absolutely 
nothing will happen. In order to print, terminal #2 of 
the keyboard or modem (the output) must connect to 
terminal #3 (the input) of the printer 

Standards again. 

This was understandable by everybody but there are 
always people who believe "standards" should be 
standard even if they don't work. Since it was 
impossible to have a single set of connections serve as 
a "standard," the group created two sets of RS-232C 
connections: One called DCE for Data 
Ccommunications Equipment, the other DTE for Data 
Terminal Equipment. And the DTE connections mated 
with the DCE. Anything remotely resembling terminal 



equipment was considered DTE; anything that 
originated or passed data into or from a telephone line 
was considered DCE. A modem, being DCE, could be 
connected directly to a printer, which was DTE. 
Unfortunately none of the connections allowed for the 
personal computer, and it is this lack of foresight that 
creates some of the worst interfacing problems with 
personal computers. 

Consider this situation: Your computer has one serial 
I/O which is used for both the printer and the modem. 
Since the modem is DCE, the computer's serial must be 
DTE. Then what is the printer? DTE or DCE? By 
convention, a printer is DTE because it is meant to be 
fed by the modem. But we feed printers from personal 
computers. If the computer's output is DTE in order to 
drive the modem, it can't drive the printer, which is 
also DTE. 

The hardware handshaking of the DTE computer is 
also intended for the modem; it expects to see a 
positive handshake voltage on terminals #4, #5, #6 or 
#8, or a combination of terminals, when the modem is 
ready to accept data. This is the exact opposite of 
what the printer needs because the printer was 
originally intended to work with the modem in place of 
the computer The printer does not need a hardware 
handshake because it originates the handshake for the 
modem, or the printer provides a software handshake 
through pin #2. But if both the computer and printer 
are providing a handshake on the same terminals 
neither will know what's going on. 

All this — the result of poor compromises and some 
manufacturers who seemingly go out of their way to 
make serial connections as difficult as possible — 'is the 
reason why what should be a simple printer-to- 
computer connection becomes a week-long nightmare. 

Get the handshake right. 

On the other hand, there are a few manufacturers, 
such as Smith-Corona (printers) and Kaypro and Radio 
Shack (computers) who go out of their way to make 
serial interfacing as uncomplicated as possible. For 
example, Smith-Corona's serial connections use the 
#20/#4 hardware handshake, meaning, that if you 
connect the printers #20 or #4 terminal to the #20 or 
#4 terminal of any computer's serial I/O intended for 
printers it's all going to work. The serial printer I/O of 
Radio Shack's Color Computer is even easier There is 
one single terminal that will work if connected to any 
printer handshake. Then there is IBM PC and its clones, 
which expect to see a modem connected to the serial 
I/O. If you use a printer, you must prewire the 
connections so the computer thinks it's connected to a 
modem. (Regardless what kind of connections are 
made between the computer and the printer keep in 
mind that handshake polarity must be observed. Some 
printers provide for either a positive or negative 
handshake. Know what your computer needs and what 
the printer delivers before you buy) 

Table 2 shows some of the unusual wiring problems 
you may run across. All three computers, the IBM PC, 
the Kaypro //and the Texas Instruments Professional 
have RS-232C I/O intended for a modem, yet note how 
all three connect differently to a standard printer's 
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TABLE 2 


IBM PC TERMINAL NO. 


SERIAL PRINTER TERMINAL NO. 


2 


3 


3 


2 


7 


7 


5 


20 


6, 8. 20 


6 


KAYPRO II 


SERIAL PRINTER 


TERMINAL NO. 


TERMINAL NO. 


2 


3 


3 


2 


5 


20 


6 


4 


7 


7 


20 


6 


T.I. PROFESSIONAL 


SERIAL PRINTER 


TERMINAL NO. 


TERMINAL NO. 


2 


3 


3 


2 


4-5 (short) 


NC (No Connection) 


6 


20 


7 


7 


8 


4 


20 


6 



RS-232C input (Diablo 620). Essentially the connections 
trick the computer into thinking it's connected to a 
modem rather than a printer. 

Getting it all together. 

Any one mistake in serial interfacing, from the 
number of characters, stop or total bits, to the signal or 
handshake connections, can stop your printer cold — or 
cause it to print "garbage." But if you initially set up the 
printer in a specific order, giving attention to what 
appears to be the most insignificant details, you should 
be able to have it running at the first try Just keep this 
one fact in mind at all times— regardless of the 
variations in connections, labelling or whatever, if the 
printer employs a DB-25 connector terminal #3 is 
always the data input. Do not get confused by DCE, 
DTE or any other nomenclature. If the printer was 
intended to work with a personal computer, it's looking 
for data on terminal #3. If it has a hardware handshake 
it's either #4, #20 or both, with the user selecting the 
one to use. If it has a software handshake (ETX/ACK or 
X-on/Xoff) the handshake comes from terminal #2. 
(There might or might not be other connections.) 
Inexpensive serial printers can generally work with only 
a three-wire connection,- signal, ground and handshake. 

First things first. 

Serial printers have switches or a patch panel (small 
jumpers) that set the various parameters and functions. 
You must set them for the printer's baud rate and 
character bits. Baud rate is no problem-, the computer's 
manual specifies the output baud rate or tells you how 
to program the computer for the desired baud rate. 
The number of character bits is something else. If the 
computer's serial output is programmed for eight bits, 
even if it is only using seven bits per character the 
printer must account for all eight bits. In some printers, 
if seven character bits are programmed, the eighth bit 
is always a parity bit: either on or off, but there is either 



a mark or space bit to fill the void, on the other hand, 
some printers don't recognize the eighth bit if the 
parity isn't specified as even or odd-, if not specifically 
programmed for the eighth bit, the printer looks only 
for the seven bits between the start and stop bits. This 
throws the framing off and after the first or second 
character the printing is "garbage." You can never go 
wrong if you account for the parity bit. If the computer 
is specified as "seven bits no-parity" you must set the 
printer for 7 bits + parity off (8 bits total). You cannot 
add 7 + "no parity" and assume it equals 8 bits. Parity 
off on a 7 bit printer is a forced space or mark, the 
printer doesn't care which as long as the stop bit(s) 
follow at the correct time. 

If you think this is confusing, some of the serial 
interfacing for a very popular computer as given in the 
set-up manual of a famous, highly-rated printer has 
been wrong in every printing. What generally happens 
is that after many futile hours of effort, the user 
telephones that printer manufacturer's service 
department and finally gets the correct switch settings 
over the phone. (No, I will not embarass them by 
mentioning names. The parity bit problem has 
happened to the best and worst of printer 
manufacturers.) 

Part of the framing includes the stop bit(s). Normally 
above 110 baud only one stop bit is used. However, 
there are computers that use two stop bits (the Radio 
Shack Color Computer is one of the more popular). 
Normally the modem printer will function with only 
one stop bit because it frames only the first stop bit 
and accepts the voltage transition that takes place with 
the following start bit (the space) as the beginning of 
the next character On the other hand, a few printers 
frame to the second stop bit, and you must set the 
computer to provide two stop bite. 

The hardware handshake. 

Except for an unbelievable blunder by one of the 
major foreign manufacturers, the serial hardware 
handshake for a printer with a DB-25 connector is 
always printer terminal #20 and/or #4: Usually, it's only 
#20. Software handshaking— the ETX/ACK or DC1/DC2 
(which is also called X-on/X-ofO— is always through 
printer terminal #2. 

If your computer's RS-232C is specifically wired as a 
printer port (DCE) you simply bring the signal and 
handshake wires straight across, #2 to #2, #7 to #7, 
#20 to #20, etc. If the computer has an RS-232C I/O 
which is wired for DTE for connection to a modem, but 
which is software programmed for a printer, you have 
big trouble because the wiring at the computer's 
connector can vary from model to model. 

Depending on the particular printer and computer 
being used, some of the connections might not be 
required or even exist. That's when the going gets 
sticky Unless you have the detailed connections for a 
particular combination of printer and computer, you 
might never get the printer working if the computer 
does not have a true RS-232C printer I/O. Contact the 
manufacturer of the printer if you have any doubts. 
They usually can give you the connections over the 
phone.^CD^ 
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COMPUTER-DESIGNED 



AUI 



I • 



NETWORKS 



This program eliminates the hard work in designing 
impedance-matching networks and attenuators for 
audio systems. 



FRANK GALDES 



■Ever since the early days of the telephone, attenuator 
networks have been used to control sound levels and 
to match impedances. Technicians, hobbyists, and 
experimenters who work with audio equipment and 
circuitry often find that a particular piece of equipment 
has an input (or output) impedance or line level that 
does not meet their requirements. In many of those 
instances, a commercially manufactured attenuator 
network is not readily available to solve the problem. 
Of course, you don't need a commercial network— you 
can put one together yourself. 

Only four networks — the T, H, L, and U — will be 
considered. The T network consists of three resistors 
connected in the form of a "\" as shown in Fig, 1-a. It is 
an unbalanced attenuator. When used between circuits 
of unequal impedance, it is often called a taper pad. 
The H-type attenuator is a balanced T pad. It consists 
of 5 resistors connected in the form of an "H," as 
shown in Fig. 1-b. 
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FIG. 1— THE FOUR ATTENUATOR TYPES that the program will 
help you design. Shown in a Is a T attenuator, In bis an H-type, 
in c is an L-type, and in d is a U-type attenuator. Note that the 
tap on R2 (in b and d) is at the exact center of resistance. 



An L-type attenuator, shown in Fig. 1-c, is perhaps 
the simplest form of attenuator, consisting of two 
resistive elements configured in the form of an "L." The 
L pad does not reflect the same impedance in both 
directions. 

A U-type attenuator, shown in Fig. 1-d, is most often 
used matching a high impedance to a low impedance. 

Before the era of personal computers or hand-held 
calculators, much time was spent using network 
formulas, dB charts, and possibly a slide rule to 
calculate the resistor values for one of those networks. 
Those calculations were time-consuming and tedious, 
especially for those not mathematically inclined. 

The computer program shown in Table 1 will do all 
the lengthy calculations in seconds, after you choose 
one of the 4 networks, enter the line impedance, and 
the loss (in dB) desired (if applicable). It will then 
draw the circuit diagram showing the resistor values, 
the input and output impedances, and where the 
circuit may be grounded if necessary 

The program is written for the TRS-80 Model III with 
16K, but it should be adaptable to other computers as 
well, Note that in the following program a bracket ([) 
indicates an exponent. 



TABLE 1— AUDIO-NETWORK DESIGN 

5 CLS; PRINT 
10 PRINT "DESIGN AN AUDIO LINE IMPEDANCE 

MATCHING NETWORK OR ATTENUATOR": 

PRINT: PRINT 
15 PRINT " KIND", "Z IN/OUT", 

"CONFIGURATION", "SELECT ONE:":PRINT 
20 PRINT " T", "EQUALTAPER", 

"UNBALANCED","!" 
25 PRINT " H", "EQUAL/TAPER", 

"BALANCEDY2" 
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30 PRINT " L", "TAPER", "UNBALANCED", "3" 
35 PRINT " U' : , "TAPER", "BALANCED","4" 
40 PRINT 
45 INPUT'ENTER NUMBER FOR CIRCUIT 

DESIRED";S 
50 ON S GOTO 100, 200, 300, 400 
70 PRINT "ERROR -- DO OVER": GOTO 45 
100 CLS: PRINT: PRINT: PRINT " INPUT AND 

OUTPUT IMPEDANCES ARE EQUAL, 

SYMMETRICAL:....!" 
105 PRINT: PRINT" INPUT AND OUTPUT 

IMPEDANCES ARE NOT EQUAL, TAPER:. ...2" 
110 PRINT: PRINT: INPUT "ENTER NUMBER FOR 

CIRCUIT DESIRED" ;N 
115 ON N GOTO 120, 150: PRINT "ERROR = DO 

OVER": GOTO 110 
120 CLS: GOSUB 510: CLS 
125 RA=INT(Z*<(K-1)/K + 1))): 

RC - !NT(Z + K)/(K[2 - 1 ))) :A = Z: B = Z 
130 RA=RA + 1:IFS = 2THEN205CLS 
135 T$ = "T": B$ = "UNBALANCED": 

l$ = "SYMMETRICAL": U$ = "MATCH 

IMPEDANCE AND REDUCE POWER LEVEL. 
140 GOSUB 1000: GOSUB 1020: GOSUB: 1055 
145 GOSUB 2000: GOSUB 2025: GOSUB 2025: 

GOTO 3000 
150 CLS:GOSUB 500:GOSUB 530:GOSUB 

525 CLS 
1 55 KA = (K - 1 )/(K + 1 ) :KB = (K[2 - 1 )/(2*K) : 

RC = INT({A + B)/(2*KB)) 
160 RA = INT(((((A + B)*KA) + (A - B))/2) 
165 RB = INT((({A + B)*KA)-(A"B))/2) 
170 RC = RC + 1:IFS = 2 THEN 250 
175 T$ = "T": B$ = "UNBALANCED";I$ = TAPER": 

U$ = MATCH IMPEDANCE AND REDUCE 

POWER LEVEL" 
180 GOSUB 1000:GOSUB 1025:GOSUB 1055 
185 GOSUB 2000:GOSUB 2025:GOSUB 2055: 

GOTO 3000 
200 GOTO 100 

205 RA=INT(RA/2):RB = INT(RB/2) 
218 CLS 
215 T$ = "H": B$ = "BALANCED": 

l$ = "SYMMETRICAL":U$ = "MATCH 

IMPEDANCE AND REDUCE POWER LEVEL" 
220 GOSUB 1000: GOSUB 1050 
225 GOSUB 2000: GOSUB 2030: GOSUB 2055: 

GOTO 3000 
250 RA = INT (RA/2): RB = INT(RB/2) 
255 T$ = "H"; B$ = "BALANCED": 

l$ = 'TAPER" :U$ = "MATCH UNEQUAL 

IMPEDANCES" 
260 GOSUB 1000:GOSUB 1035:GOSUB1050 
265 GOSUB 2000:GOSUB 2030: 

GOSUB 2055:GOTO 3000 
300 CLS 
305 GOSUB 500:GOSUB 530: DB = DB + 1: 

GOSUB 525 
310 RA= INT((A/SQR(A/B))*(((K*SQR(A/B)) -1/K)) 
315 RC = INT((A/SQR(A/B)H1/(K-SQR(A/B)))) 
320 T$ = "L":B$ = "UN BALANCED"; IS = "TAPER": 

US = "MATCH UNEQUAL IMPEDANCE" 
325 GOSUB 1000.GOSUB 1040:GOSUB 1055 
330 GOSUB 2015:GOSUB 2025:GOSUB 2055: 

GOTO 3000 
400 CLS 

405 GOSUB 500: GOSUB 530: CLS:RO = B/A 
410 RA=INT(A*((SQR(1-RO})/2» 
415 RC=INT(A*(RO/SQfl(1-RO))):RC=RC + 1 



420 T$ = "U": B$ = "BALANCED": l$= TAPER": 

US = "MATCH UNEQUAL IMPEDANCES" 
425 GOSUB 1000:GOSUB 1045 
430 GOSUB 2015:GOSUB 2045:GOSUB 2055: 

GOTO 3000 
500 PRINTPRINTINPUT "ENTER LARGER OF 

TWO IMPEDANCES" ;A 
505 INPUT "ENTER SMALLER OF TWO 

IMPEDANCES";B;RETURN 
510 PRINTPRINT INPUT'ENTER THE 

ATTENUATOR IMPEDANCE";Z 
515 PRINT "ENTER THE REQUIRED LOSS IN DB" 
520 INPUT'DB LOSS CAN BE 0.5 TO 30+ IN 

SOME CASES";DB 
525 K = EXP((DB/20)/(LOG(2.71828)/LOG(10)}) 

:RETURN 
530 DB = CINT(ABS(20*(LOG(SQR(1/(A/B 

((/(1 + SQR(1-(1/(A/B)))))/LOG(10))) + 1) 
535 RETURN 
1000 PRINT @ 83, "TYPE: "T$: PRINT @ 100,B$ 
1005 PRINT @ 164, "LOSS IN DB: "DB 
1010 PRINT @ 147,1$ 
1015 PRINT @ 211, "USE: "U$:RETURN 
1020 PRINT @ 338, RA: PRINT @ 355, RA: PRINT 

@ 450,A: PRINT @ 476.RC: PRINT 

@ 505,A:RETURN 
1025 PRINT @ 338, RA: PRINT @ 355, RB: PRINT 

@ 450, A: PRINT @ 476, RC: PRINT @ 505.B: 

RETURN 
1030 PRINT @ 338, RA: PRINT @ 355, RA: PRINT 

@ 450, A: PRINT @ 476, RC: PRINT @ 505, A; 

PRINT @ 594, RA: PRINT @ 611, RA: 

RETURN 
1035 PRINT @ 338, RA: PRINT @ 355, RB: PRINT 

@ 450, A: PRINT @ 476, RC: PRINT @ 505, B: 

PRINT @ 594, RA: PRINT @ 611, RB: 

RETURN 
1040 PRINT @ 338, RA: PRINT @ 450, A:PRINT @ 

476, RC: PRINT @ 505, B: RETURN 
1045 PRINT (d 338, RA: PRINT @ 450, A: PRINT @ 

476, RC: PRINT @ 505, B: PRINT @ 594, RA: 

RETURN 
1050 PRINT @ 770, "IF NECESSARY GROUND AT 

CENTER OF "RC" OHMS RESISTOR.' : 

RETURN 
1055 PRINT @ 770, IF NECESSARY LOWER LINE 

MAY BE GROUNDED": RETURN 
2000 Y = 16: FOR X = 4 TO 36: SET (X,Y): NEXT X 
2005 Y = 16: FOR X = 49 TO 70: SET (X,Y): NEXT X 
2010 Y = 16: FOR X = 85 TO 120: SET (X,Y): NEXT 

X: RETURN 
2015 Y = 16: FOR X = 4 TO 36: SET (X,Y): NEXT X 
2020 Y = 16: FOR X = 49 TO 120: SET (X,Y): NEXT 

X, RETURN 
2025 Y = 28: FOR X = 4 TO 120: SET (X,Y): NEXT 

X: RETURN 
2030 Y = 28: FOR X = 4 TO 36: SET (X,Y): NEXT X 
2035 Y = 28: FOR X = 49 TO 70: SET (X,Y): NEXT X 
2040 Y = 28: FOR X = 85TO 120: SET (X.Y): NEXT 

X: RETURN 
2045 Y = 28: FOR X = 4 TO 36: SET (X,Y): NEXT X 
2050 Y = 28: FOR X = 49 TO 120: SET (X,Y): NEXT 

X: RETURN 
2055 Y = 60: FOR Y = 16 TO 19: SET (X,Y): NEXT Y 
2060 Y = 60: FOR Y =24 TO 28: SET (X,Y): NEXT 

Y: RETURN 
3000 PRINT: PRINT: INPUT "PRESS <ENTER> TO 

START NEW CALCULATION. ";:GOTO 5 
3010 END -40^- 
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TELE-TOLL TIMER 



continued from page 64 



edges so that the filter stays in place.) Now 
feed the telephone and supply cords 
through the hole in the panel and strip 
away some insulation. The telephone cord 
will have four color-coded leads; clip off 
the yellow and black leads (they are not 
needed), and solder the red and green 
leads to the points indicated in the parts- 
placement diagram of Fig. 8. 

Using a piece of hook-up wire, solder 
one end to the fuse holder and the other to 
the main board as shown in the parts- 
placement diagram . Solder one side of the 
line cord to the free end of the fuse holder 
and the other to the board. Then mount the 
holder. 

Install the boards in the cabinet. Figure 
9 shows the installed unit as viewed from 
the top: Note that the regulator (IC8) is 
secured to the rear panel. That grounds 
the cabinet and also allows the cabinet to 
be used as a heat sink. Press-on letters can 
be used to label the project to improve it's 
appearance. Now, it's finally time to test 
the unit. 

Testing and use 

Verifying the operation of the unit is 
easy. Simply plug Tl into any nearby AC 
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outlet. The display should light showing 
"000," and then start counting. If it 
doesn't, first check the power supply and 
the wiring of IC1 . Once you get the cor- 
rect readout, insert the modular plug into 
your telephone jack. The elapsed time 
shown on the display should then freeze 
and, after about 20 seconds, go out. If it 
doesn't, again check the IC1 wiring. If 
everything is OK, your telephone timer is 
ready for use. 

Now, anytime the phone is picked up, 
the display will light and the unit will 
begin counting. By periodically checking 
the display (during your conversation), it's 
easy to hold down the time you spend on 
the phone — just think about how much 
each minute costs as you are reminded by 



bright LED's about just how much time 
you're spending talking (or listening)! 

We should note that, in addition to tim- 
ing phone calls, the unit is great for other 
timing tasks around the house as well. To 
use the unit as a simple timer, just discon- 
nect the telephone plug and it starts count- 
ing. To reset the timer, unplug Tl and plug 
it in again when you are ready to start 
timing. Of course, it's also easy enough to 
add a manual reset switch for that pur- 
pose. 

As a side note, try timing the next sales 
call you get. You'll be amazed at how long 
some of them last — five minutes or more. 
Surely there are better things to do with 
your time than listen to sales pitches over 
the phone! R-E 
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Mow you no longer have to spend 
thousands on an expensive multi- 
trace oscilloscope -our single trace 
Hitachi scope combined with this 
module will allow you to view up to 8 
simultaneously occuring analog or 
digital [or both) signals in their real 
time and amplitude relationship. The 
MPX 101 may be used on any oscil- 
loscope, whet her single, dual or mul- 
tiple traces. Its low cost makes it a 
particular favorite lor designers, test- 
ers, hobbyists and repairmen who 
want to compare and analyze dis- 
played signals in a timing diagram 
format. The controls on the front 
panel of the metal case allow you to 
vary amplitude and spacing of the 
displayed signals. 
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SPECIFICATIONS 

Inputs: 8 signals plus ground via 9 
input leads terminated with alliga- 
tor clips 

Bandwidth: ± 1dBto5 MHz 

Impedance: 10.9 K 

Input Voltage: ± 5V peak (diode 
clamped to ± 5 Volt supplies) 

Output: Staircase waveform summed 
with input signals, 0-800 mV 
lull scale 

Step Amplitude: Variable to 150 
mV7 step 

Signal Voltage: Variable to 



150 mV/step @ 5V Input 
Multiplex Rate: Switch selectable, 40 

KHz or 4 KHl 
Impedance: 50 Ohms 
Power: 105-135 VAC @ 1 Va 
Dimensions: 6.25" x 3.25" x 

4.75" (WxHxD) 
Operating Temperature: O-40°C 
Weight: 1 lb. 10.5 oz. 
Warranty: one year full replacement 

warranty from date of purchase 
Lighted on/off power switch 
Wood grain finished metal case 
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Motor speed control 




ROBERT CROSSBLATT 



SMALL DC MOTORS, LIKE THOSE Usu- 
ally found in toys, can be really 
handy things to keep around. They 
can be used in a variety of applica- 
tions where the circuit you're de- 
signing has to move something 
other than just electrons. Those 
motors are great for control ap- 
plications or just about anything 
else you can think of that doesn't 
require a great deal of precision. 

However, those small DC 
motors have their own set of prob- 
lems. For one, the motor's speed is 
notoriously dependent on the ap- 
plied voltage. But that drawback 
can be turned into a benefit with 
the simple addition of a rheostat or 
potentiometer to make the motor 
speed variable. However, anyone 
who's ever tried making a motor- 
speed control using that principle, 
soon discovers that it's terribly un- 
reliable, and it's an inefficient way 
to go about things. 

No matter how small the motor, 
you still have to deal with the fact 
that they all have a certain amount 
of inertia, however small. That 
means that regulating really slow 
speeds with just a potentiometer 
is almost impossible. It usually re- 
quires that you get the motor 
going first and then back the po- 
tentiometer off until you achieve 
the desired speed. 

Not only that, but if the motor 
draws a substantial amount of cur- 
g rent, you're going to find that start- 
z dard potentiometers won't be able 
§ to handle the power require- 
o ments: They'll start smoking and 
j that will be the end of that. More 

LU . 

expensive potentiometers can be 
5 used, but you'll still have the same 
□c low-speed problems. Obviously, 



ee 



there has to be a better way — and 
there is! 

Controlling DC motors 

Another way of controlling the 
speed of a DC motor is shown in 
Fig. 1. Here instead of controlling 
the motor by varying the voltage, 
we simply apply a constant voltage 
and vary the duty cycle. All that 
means is that we'll control the 
amount of time the motor is on 
and allow the applied voltage to 
remain constant. By doing things 
that way, the inertia of the motor 
can be made to work on our behalf 
because it will keep the motor 
turning until the next pulse is ap- 
plied to "kick" it along. Therefore, 
how fast the motor turns depends 
on the controlling oscillator. 
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FIG. I 



Now, there are many ways to 
build an oscillator that can be used 
to control a motor. We've already 
seen that oscillator design is a 
wide open field and just about any 
combination of circuit building 
blocks can be used. Transistors, 
logic gates, 555 timers, and so on 
can be used to form the basis of a 
perfectly workable circuit. Each 
has it's own advantages and disad- 
vantages. 

Figure 1 shows an oscillator cir- 
cuit that may be used in motor- 
speed control applications: It is by 
no means the absolute last word 
in — or the best approach to — solv- 
ing the problem. It is, however, 
one way to go about it and is per- 
fectly workable in a wide variety of 
applications. In any event, that cir- 
cuit will show you the basic meth- 
od to follow in designing a circuit 
that is capable of handling your 
particular requirements. 

Higher precision means using a 
more precise oscillator and adding 
a crystal to the circuit to lock-in the 
frequency. Heavier motors will 
need a "beefier" output stage than 
the single transistor shown in Fig. 
1. However, that circuit shows the 
basic approach to follow (you may 
not find it necessary to go any fur- 
ther). 

As shown, two inverters — ICI-a 
and IC1-b (each 14 of a 4049 hex 
inverter) — are used to make a sim- 
ple oscillator whose frequency is 
approximately given by: 
f = 1/1.4RC 
Where R is the value of the potenti- 
ometer. 

The basic circuit shown is one 
that you've seen a million times 
and have probably used just as 



often as a convenient clocking cir- 
cuit. By adding the two diodes (D1 
and D2), we can split the charging 
of the capacitor and thereby con- 
trol the positive and negative parts 
of the cycle — D1 controls the 
positive and D2 controls the nega- 
tive. 

The time the circuit puts out a 
high and turns on the motor is 
controlled by the value of the left 
part of potentiometer R1 and the 
low-time is controlled by the right 
part of potentiometer. Regardless 
of how the potentiometer is set, 
the motor will always "see" the 
maximum voltage and as a result, 
the motor is less likely to stall at 
low speeds. You'll also find that 
the motor will start turning at a 
much slower speed than it would if 
the control was achieved by vary- 
ing the voltage applied to it. 

Although the transistor in our 
example is a 2N3055, any transistor 
that can handle the power require- 
ments of the motor will do. If the 
motor is really "chunky," you 
might have to make a Darlington 
or add another stage to the out- 
put. Ganging the four remaining 
gates in the IC provides enough 
power to drive even a 2N3055, 
however, other applications may 
require other components. Al- 
though you can use any CMOS 
gate that can be made to oscillate, 
the 4049 is heftier than most of the 
others. But then, the final decision 
of circuit elements is yours, since 
only you know what your needs 
are. 

There are several improvements 
on the basic circuit that come to 
mind almost immediately: They 
include using a crystal oscillator, 
adding a keyboard for speed-se- 
lection, or adding a digital display 
(which offers some interesting 
possibilities since all you have to 
do is count pulses and do a bit of 
arithmetic), just as with all the cir- 
cuits discussed in this column, re- 
member that what we have 
described here is only a starting 
point. 

You can elaborate on the circuit 
as much as you want to make it as 
versatile as you need. The only 
thing I ask is that you let me know 
what you've done — there's a lot of 
people out there who are inter- 
ested. R-E 
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QUADRAFUZZ — for separate fre- 
quency bands of distortion are mixed 
for the smoothest fuzz you've ever 
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Making the 4089 do useful things 




ROBERT CROSSBLATT 
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ONE OF THE NICEST THINGS ABOUT DE- 

signing logic circuits is that 
they're, well, so logical. All you 
need do is figure out what you 
want the circuit to do, work out a 
flow chart or block diagram of the 
unit, find the parts, and that's that. 

Well, to be truthful about it, 
there's a bit more to it than that (as 
we all know), but the creative work 
can all be done on paper. Once the 
circuit has been breadboarded, 
there are always certain minor 
technical problems to be taken 
care of — like the unit doesn't 
work. But that's circuit hacking, 
not circuit design. 

Anybody who's been following 
our discussion on rate multipliers 
and has breadboarded the circuit 
we worked out last time, 
should've found the 4089 to be 
really simple to use. 

In our last discussion of rate 
multipliers, we left out part of the 
circuit — the display — because, as 
previously stated, you can use any 
counter arrangement that you're 
familiar with. All you need is a cir- 
cuit that's able to count and dis- 
play the number of digits you 
expect to see in your answer. 

This month we'll add the display 
circuitry and also take a look at 
what must be done to make our 
circuit do useful things. We'll be- 
gin our discussion with the display 
circuit. 

The display 

Before we get into our discus- 
sion, here's a little advice that can 
save you plenty of trouble in the 
long run. One of the best habits to 
get into when designing is to keep 
a notebook containing schematics 
of often-used circuits. (The "De- 
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FIG. 2 

signer's Notebook" is a good ex- 
ample of the type of circuits you 
should keep handy.) Remember 
Grossblatt's 15th law: Never trust 
your memory! 

A counter-display combination 
is used almost as often as a clock 
circuit and, therefore, is a natural 
addition to your files. With that 
out of the way, let's get to it! 

In the example we used for the 
circuit last time around, we were 
multiplying 14 times 67. That 
means we'll need 3 digits (to dis- 
play 938). Since we'll be counting 
three digits and using CMOS log- 
ic, the 4553 decade counter/multi- 
plexer is a good choice. We will 
couple it to a standard 4511 de- 
coder driver. 



Figure 1 shows the pinouts for 
both those IC's. You should be fa- 
miliar with the 4511 (Fig.1-a) since 
we used it to drive the displays in 
the keyboard encoder we de- 
signed about a year or so ago (Feb- 
ruary, March, and April, 1983). It's a 
"plain vanilla" decoder/driver for 
common-cathode displays. 

The 4553 (Fig. 1-b) is a main- 
stream device that has all the cir- 
cuitry needed to count up to 999 
on board, as well as the multiplex- 
ing logic to directly handle three 
digits. The IC also contains three 
cascaded synchronous-counters 
whose outputs time-share pins 5, 
6, 7, and 9. 

The individual digits are turned 
on by using the three display-en- 
able pins (1, 2, and 15). The reset, 

LATCH-ENABLE, and CHIP-ENABLE pinS 

are self explanatory (they're the 
same as similar controls found on 
other IC's). Pins 3 and 4 are the 
external-world connections for 
the timing capacitor used by the 
on-board, low-frequency multi- 
plexing oscillator. 

Although you may find the 4553 
a bit on the expensive side — usu- 
ally about three or four dollars by 
mail order — it's a good choice be- 
cause takes the place of a whole 
handful of IC's. The savings in 
board complexity, power con- 
sumption, and bench time make it 
more than worth the extra cost. 

Figure 2 is the schematic for the 
display portion of the rate-multi- 
plier demonstration circuit we 
started last month. Because the 
parts count is low, designing a 
printed circuit board for it is a 
snap. (You should be able to fit 
everything on a small, single-sided 
board.) 
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By coupling the circuit in Fig. 2 
to the one we worked out last 
month, you'll have yourself a com- 
plete demonstrator for a rate mul- 
tiplier. Admittedly, last month's 
circuit isn't the most useful circuit 
in the world, since it's hard-wired 
to multiply two particular numbers 
together. But we'll talk about how 
to make it a little more versatile in a 
little bit. 

We've already seen how easy it 
is to do multiplication, but what 
about division? Well, believe it or 
not, adapting our circuit to do divi- 
sion is simple. But first, let's go 
through a quick run down on the 
theory behind doing multiplica- 
tion. The rate multiplier takes an 
input clock and gives us two dif- 
ferent kinds of outputs — the base 
rate and the multiplied rate. 

The relation between the two is 
controlled by a 4-bit word 
(number) presented to the IC's 
data or weighted inputs. The mul- 
tiplied rate will be equal to the 
product of the base rate and the 
binary word. As mentioned in pre- 
vious discussions, doing multi- 
plication is really just successive 
addition. We keep track of the 
base-rate pulses and count the 
multiplied-rate pulses. 

When we continue, we will take 
a look at what steps we have to 
follow to get the device to perform 
division. R-E 
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The latest in technology for absolutely authentic sounds, incredibly easy 
playing features and big savings by doing the final assembly yourself. 
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Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Learn at home in spare time, 
previous experience needed. 
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No costly School. No commuting lo class. I he Original 
Home-Study course that prepares you for the FCC" 
Radiotelephone license e.sam in your spare time! An 
FCC Government license is your "ticket" to thousands 
of exciting jobs in Communications.. Radio & I V. 
Mobile two-way. Microwave, Computers. Radar, Aero- 
space arid mure. You don't need a college degree to 
qualify, but you do need an FCC License, No need to 
qull your job or go to school! You team hoifc to pass 
the FCC License exam at home at your own pace with 
this easy-to-understand. proven course. It's easy, fast 
and low cost! GUARANTEED PASS N mi &:ci your 
FCC License or money refunded. Write lor free details, 
Soon you could he on your way to being one ol the 
highesl workers in the electronics field. Send for FREE 
facts now. MAIL COUPON TODAY! 

f commd iid VRoVualorTs" " 

I FCC LICENSE TRAINING, Dept. 90 

■ P.O. Box 2223, San Francisco, CA 94126 

I Rush FREE facts on how I can gel my FCC License 

■ in spare time. No obligation. No salesman will call. 

• NAME 



ADDRESS 
CITY _ 
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THE MEAN LITTLE KIT New compact kit of 
electronic tools. Includes 7 screwdrivers, 
adjustable wrench. 2 pair pliers, wire stripper, 
knife, alignment toof, stainless rule, hex- key 
set, scissors, 2-flexible files, burnisher, 
soldering iron, solder aid, solder and de- 
soldering braid. Highest quality padded zip- 
per case. Send check or charge Bank- 
Americard. Mastercarge, or American Ex- 
press. The JTK-6 sells for $95.00— JENSEN 
TOOLS INC., 7815 S. 46th Street, Phoenix, 
Arizona 85040, (602) 968-6231. 
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California-DC Regulated Switching Power 
supply + 5v dc @ 5 amp + 12v dc (6 2 amp 
-t 12v dc <ct 1.8 amp -12v dc <&> .5 amp 
115-230V ac input, fused. EMI filtered. Re- 
movable DC Power Harness and Schematics 
included. 7.4" x 6.2" x 1.7" ht. Visa/MC/ 
M.O. /check; when clears. $37.50 ea. (Free 
shipping in U.S.) 1-800-327-7182/1-305- 
869-9292. Power Plus, 469 W. S.R. 436, 
Altamonte Springs, Fla. 32714, (Call for 
quantity price), 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $650 per each insertion. 

• Reaches 225.0! 6 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: mini- 
ADS, RADIO-ELECTRONICS. 200 Park 
Ave. South, New York. NY 10003. 




APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789. Lombard, IL 60148. 1-(312) 932-9550. 
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SATELLITE TELEVISION RECEIVER 
SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Pol orator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$400.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0587. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $650 per each insertion. 

• Reaches 225,0 16 readers. 

• Fast reader sen/ice cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at not 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003. 



ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76-page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1 000- Mile Receiv- 
ing Outfit. You can gel your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1 .00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003. 




SATELLITE CONTROL CABLE— NEMAL 
ELECTRONICS has designed a new series 
of combination cables for TVRO installations. 
These cables provide all necessary wires for 
signal, motor and receiver power and sense 
circuits together in one direct burial jacket. 
TYPE-1 RG-59 + 9 conductor (2-1 8gu) 
$495-1000', TYPE-2 RG-59 + 11 conductor 
(2-1 2gu) S689/1000', TYPE-3 dual RG-59 + 
11 conductor (2-1 2gu) $879/1000', all made 
with milspec RG59, 96% copper shield, 
tinned drain wires, Over 500 types of cable, 
connectors, SMATV products in stock. Autho- 
rized distributor Kings-Amphenol-Columbia. 
NEMAL ELECTRONICS Inc., 12240 N.E. 
14th Ave., N. Miami, FL 33161 (305) 
893-3924. 
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FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordering by phone or 
mail. Most orders are shipped within 24 
hours. 100% satisfaction guarantee. CON- 
TACT EAST, 7 Cypress Drive, Burlington, 
MA 01803. (617)272-5051. 
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VIDtO 
SCRAMSLiNG 
TECHNIQUES 



SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus S2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080. 
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TUNE "THE HIDDEN SIGNALS" ON SAT- 
ELLITE TV —"Secret signals on the birds". A 
new technical book covering the reception of: 
stereo subcarriers - telephone channels, - 
world news service, -teleprinter news, - radio 
channels, - stock market services - teletext - 
single channel per carrier - plus many other 
satellite hidden signals. The equipment, how 
it can be used, etc. Fully illustrated, just pub- 
lished. $14.95 plus S & H. Universal Elec- 
tronics, Inc., 4555 Groves Road - Suite 3-C, 
Columbus, Ohio 43232. 
CIRCLE 17 ON FREE INFORMATION CARD 




TIMEX. SINCLAIR 1000, 1500, 2068, ZX81, 
SPECTRUM Hardware & Software for all 
computers: PRTR l/F— A Centronics parallel 
printer interface. Order PRTIF: $50. EPROM- 
MER— Programs 2716, 2732, 2764 s Order 
EPRMR: $75. ASM/DSM— A full featured as- 
sembler/disassembler. Order ASMDSM: 
$40. TEXTEDIT — A very complete editor, in- 
cluding 64-column mode. Order EDIT: $40. 
When ordering, specifiy type of computer. 
Cash, check, or C.O.D. only. Send to: Re- 
search Service Laboratories, P.O. Box 
19124, OKC, OK 73144. 
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CONVERT YOUR TV 

TO A HIGH QUALITY MONITOR 




USE WITH COMPUTERS, VCR's « CAMERAS 
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TRVM kil permits Dual Mode , 

operation on transformer i 

B&W or Color sets. ■ HI: " TRVM 

resolution Direct Video ■ Up to SO characters 

per line ■ Wrde bandwidth ■ Easy installation 

DVM- 1 Hot Chasis kil with Audio 64. 9S 

* Isolation Devices 

• Mac 'Lisa Hardware A Software 



lr Inc. 

Box 41 1 . Los Angelas, CA 30028 

(513)466-5533 




ROBOT KIT ■ EXCITING, FUN, EDUCA- 
TIONAL. The AVOIDER senses objects in its 
path and turns to avoid them. This kit aquaints 
you with infrared sensors, gear drive trains, 
leg motion linkage and much more. PC brain 
board factory wired and tested. Precision 
parts assemble in 1 to 2 evenings. $49.95 
plus $3.50 shipping. BUYUS, INC. Dept 
RE114. 10 White Birch Dr., Ossining. NY 
10562. VISA or MasterCard (914) 762-4799. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $650 per each insertion. 

• Reaches 225,016 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: mini- 
ADS, RADIO-ELECTRONICS, 200 Park 
Ave. South, New York, NY 10003. 





TELTONE'S TRK-957 KIT makes bread- 
boarding a low-power, central office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 
munity, and low power consumption are ideal 
for telephone switching, computer and re- 
mote control applications. Only $24.75. To 
order, call: TELTONE, 1-800-227-3800, 
etx. 1130. 
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RECEIVE SNOW FREE UHF PICTURES. 

Manufacturer of DX Satellite Receivers now 
offers the ultimate UHF reception system. Ex- 
cellent reception to 160 miles or more. Sys- 
tem comes with 114 element modulated quad 
YAGI antenna, 39 db LN.A. (booster). Re- 
ception where others fail! 1 year warranty, 30 
day refund, $199.95 + shipping VISA-MC. 
Specify channels. Order now. DX TELE 
LABS, 6601 E. Clinton St., Scottsdale, A2 
65254 602-998-3966. 
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Mobile digital-communications systems 



AS DIGITAL DEVICES WORK THEIR WAY 

into more and more communica- 
tions systems, they are usually ap- 
plied within the context of a 
complete operating package. That 
is, if they provide data or commun- 
ications exchange, they do 100% of 
the work. But you shouldn't think 
that computerization necessarily 
excludes voice — it can serve to en- 
hance what is essentially voice 
communication. 

An example of that is the ap- 
plication of computers to radio- 
taxi dispatching, whereby digital 
information is transmitted 
through the same equipment that 
carries voice communications. 
The digital data, in such an in- 

SPKR 



stance, is the trip charges deter- 
mined by a computer that has 
been programmed according to 
the voice information that the dis- 
patcher receives from the driver. 

How it works 

Figure 1 shows the communica- 
tions system. It's really a UHF radio 
with a computerized taximeter in 
the vehicle and a computer at the 
central station. The computerized 
meter has a digital display and a 
microprocessor that monitors 
waiting time and trunks. (Trunks 
being the number of suitcases or 
parcels handled by the driver or 
loaded by the passenger.) The 
waiting time at each stop is deter- 
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DISPATCHERS 
KEYBOARD 



CENTRAL STATION 



TAXI 



TRANSMISSION 



VOICE / DATA 

END OF VOICE TRANSMISSION 
FIG. 1 



HERB FRIEDMAN 

COMMUNICATIONS EDITOR 

mined by a clock within the meter; 
when the wheels stop turning, the 
clock starts running. The total 
number of trunks for which there 
is a charge is entered by the driver, 
if possible. If the meter does not 
have provisions for entering trunk 
data, it could be supplied to the 
dispatcher by the driver through 
the voice channel; the dispatcher 
would then enter that information 
into the central computer. 

When the driver picks up a pas- 
senger, he radios his starting loca- 
tion and the passenger's end the 
destination to the dispatcher. The 
dispatcher then enters the driver's 
location and destination into his 
terminal, which is connected to a 
computer that's been pre-pro- 
grammed with every street ad- 
dress in town and the surrounding 
area. 

The computer calculates the 
basic mileage charge and also au- 
tomatically transmits that informa- 
tion (in digital form) to the taxi, 
where it is passed on to the meter. 
The mileage charge serves as a 
base rate to which waiting and 
trunk charges are added. At the 
end of the trip, the computer in 
the meter calculates the waiting- 
time and trunk charges, and adds 
them to the trip charge. The total 
cost of the trip would then be dis- 
played on the meter's digital read- 
out. Depending on the sophistica- 
tion of the system, the taximeter 
might automatically transmit the 
total charges back to the central 
computer. 

Obviously, the computerized 
part of the system is no problem. It 
doesn't take advanced technology 
to transmit information from the 
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taxi or the central computer and 
then manipulate the data in any 
way necessary. Here the problem 
is really in integrating the comput- 
er and voice channels. Noise, fad- 
ing, and other characteristics of 
mobile radio usually do not inter- 
fere with voice communications 
because the operator can ask for a 
repeat of the transmission (or sim- 
ply fill in the holes with his own 
judgment, based on knowledge 
and experience). Voice systems 
are only designed to transmit 
about 80% of the intelligence with 
the brain filling in the remainder. 

Computers, unfortunately, can- 
not fill in the blanks from experi- 
ence. If the central station 
transmits the data for a $12.50 trip- 
charge and the data doesn't get 
into the taximeter, nothing is 
going to work correctly. Then 
there's the problem of shared 
channels. If the computer trans- 
mission is automatic, it must be 
certain the channel is clear. 

Because we are dealing with less 
than a byte of data, (8 bits can rep- 
resent a charge of $255 — and that's 
a pretty large taxi fare) OK, so now 



we're dealing with an extremely 
short data-transmission (on the 
order of 7to 30 milliseconds), even 
if the sequence is repeated several 
times because of a checksum er- 
ror. Thus, it's possible to easily 
squeeze the data between the 
time the operator stops talking 
and the carrier drops out; all that's 
needed is the length of time it 
takes to take a breath to piggyback 
the data on the voice channel. 
Therefore, we do not need a clear 
channel specifically for data trans- 
mission ; if it was clear for voice it 
will be clear for data. The only 
problem we would have append- 
ing the data to the end of the voice 
transmission is knowing when the 
chit-chat was over. 

In the interval between the 
voice and carrier drop-out, we 
could easily add digital data to just 
about any voice system. What we 
need is a gizmo that knows when 
the voice transmission is over and 
will then signal a computer to 
"go." That can easily be done by 
something as simple as monitor- 
ing the push-to-talk switch on the 
transmitter. R-E 



the essential 
A/D connection 




' 8 single-ended channels/8 bit ± 1 
LSB; Adjustable built-in reference 
2.5-5 volts 

* Connects to any RS-232 serial 
port/baud rate adjustable 300- 
19.2K/driver software provided for 
most makes 

* Easily expanded to provide digital 
control outputs 

* Ideal for hobbyists, labs and 
schools desiring low cost multi- 
channel analog data conversion 

" Price includes the AD-1 with 
90-day warranty, driver software, 
manual and full after sale support 

For immediate action: 

1-800-643-4343 




Caldwell, Justiss & Co., Inc. 

P.O. Box 520, Fayetteville. AR 72702 
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800-341-4468 



World Distributors, Inc. 

709 N Memorial Parkway 

Huntsville. Alabama 35801 

(205) 539-0441 

TLX 810-726-2135/810-726-2174 

TERMS: Shipping & Handling Charge 12.50 
Mln. Charge Order $15.00 
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EKI ELECTRONIC KITS 

INTERNATIONAL, INC. 

791 RED ROCK ROAD 
ST. GEORGE, UTAH 84770 

Call TOLL FREE 

1-800-453-1708 

For store neatest you. 
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Why do things the hard way- 
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THERE S AN OLD LATIN SAVING THAT 

goes, "Essentia nort sunt praeter 
necessitatem." All it means is 
don't make things harder on your- 
self than you have to. (In other 
words, do everything the easiest 
way!) In my own shop and several 
others, I've noticed that many 
technicians have a tendency to do 
things the hard way. They (and that 
includes myself) take a simple task 
and make it harder than it should 
be. However, that can be rem- 
edied by taking a little time (at the 
beginning of each job) to look for 
an easy way. 

Troubleshooting shortcuts 

Finding the easy way to solve a 
problem isn't always a simple 
proposition. It requires that you 
first do a little brain work and then 
pay strict attention to detail, 
(Translation: Look before you 

+6.BV 



leap!) 

For example, let's suppose you 
have a dead stereo. The hard way 
to fix it is to jump right in and take 
detailed voltage readings of every 
stage. But the easy way is to feed 
an audio signal to the input of the 
unit and use a scope to trace the 
signal through the many stages to 
find out where it stops. 

Once you have found the mal- 
functioning stage, it is a simple 
matter to locate the cause by tak- 
ing voltage measurements. A 
quick check of the emitter voltage 
of all transistors in a particular 
stage should point you in the right 
direction. 

Figure 1 shows a schematic of a 
TV audio stage, which we'll use for 
our discussion. (Although that 
schematic is taken from a TV set, 
the principle that we'll discuss ap- 
plies to stereo's as well.) 
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Let's say, for instance, that you 
measure the voltage across the 
emitter resistor of transistor Q12 
(see Fig. 1) and find it to be zero 
when it should be 3.8 volts. You 
already know that a signal is being 
applied to the base of the tran- 
sistor. That simple voltage mea- 
surement should have told you 
that the transistor is not drawing 
any current because the emitter 
voltage is usually the drop across 
the emitter resistor. 

Looking at the other side of the 
coin, what if there is no emitter 
resistor (as is the case with Q11)?A 
little thought should tell you to 
read the voltage drop across the 
load resistor (or any resistor that 
carries the collector current). If 
you find that there is no voltage 
drop, but the voltage is present, 
suspect an open transistor. 

A mind-boggling problem 

Here's another one for you: l 
didn't see this one myself, but I 
heard about it from a usually relia- 
ble source. The complaint was that 
there were several "jail bars" on a 



TV screen (20 of them, to be exact). 
The actual cause of the symptom 
was a broken ground on the coax 
that carries the signal from the 
tuner to the input of the IF. The 
cure is simple enough: Fix the 
ground and the symptom disap- 
pears. But, the thing that puzzled 
me was the number of bars! 

The standard jailbar symptom, 
of course, comes from the 4-5 
"rings" on the baseline of the hori- 
zontal pulse. They are at the 
flyback frequency, maybe 45-60 
kHz. But why 20 bars? Twenty bars 
would mean that the frequency 
was up somewhere around 3 kHz, 
but where would we get that? 

Taking a guess at it, I suspect that 
the waveform of the solid-state 
horizontal stage may have gener- 
ated it somehow by developing 
some sort of ringing on each tran- 
sition of the signal (or something 
like that). But I never did find out. 
If any of you have run across that 
symptom and have managed to 
pinpoint the cause, I will be only 
too happy to print it and give you 
full credit for it, R-E 



MONTHLY SPECIALS 

MINIMUM ORDER $35.00 

40 CHANNEL BLOCK CONVERTER 

No.Q33 

Fine 

Tuning 

Knob 



12™ 



75/300 OHM 
MATCHING TRANSFORMER 

No. Q34 

40* 



EA. 



MULTIPLES OF 10 



TWO WAY UV SPLITTER 

NO. Q35 A. i_ WITH GROUNDING BLOCK 




75 



EA. 



WE SELL TO THE DEALER ONLY! 
C.O.D. ORDERS - 600-431-2490 

FOR FULL LINE 164 PAGE CATALOG 

PLEASE USE BUSINESS CARD 

OR LETTERHEAD 



QUALITONE INDUSTRIES INC. 

DEPT. C - 696 LOCUST ST. - BOX 214 
MT. VERNON. NEW YORK 10552 



CABLE CONVERTER 
PRICE SLASHERS 



• 60 Channel Capacity 

• P.L.L Tuning 

• 6 Channel Memory 



TV On-Off Feature 

Infra-Red Wireless 
Remote Control 



ONLY $59? 
FACTORY REFURBISHED 




• MasterCard & Visa Add 5% 

• Checks - Allow 14 Working Days 

• Freight Charges.- Sent Collect ~~— — 

• Order 20 or More - Freight Prepaid 

• Special Price on New Factory Fresh Units - S69.95 

• Warranty Not Valid After 15 Days From Receipt 
OTHER MODELS ALSO AVAILABLE 

Jerrold JRX-3 $49.95* 
JerroldRSC-3 $39.95" 
Jerrold DRX-3 $69,95* 
"Reconditioned Units With 30 Day Warranty 

Phoenix Electronics 

1 Midwood 

Allendale. NJ 07401 

(201)848-8229 



RENAU ELECTRONIC LABORATORY 
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MARKET CENTER 



FOR SALE 



CABLE-TV Secrets— the outlaw publication the ca- 
ble companies tried to ban, HBO, Movie Channel. 
Showtime, descramblers, converters, etc. Sup- 
pliers list included, S8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062, 

RESISTORS '/<W&ViWS% 3 cents. 1%metalfilms, 
precision custom wirewounds, 51,00 refundable to: 
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 

FREE catalog featuring scanner accessories, car- 
rier subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA 
30520. 

TOKO COIL SET (four} SB. 00. BFQ85 substitute 
transistor S2.Q0. High quality PCB with plated 
holes and reflow solder S12.Q0. Or all for only 
$20.00. JIM RHODES, 1025 Ransome Lane, King- 
sport, TN 37660. 

WHOLESALE F-59 cable connector S80.00.1000. 
Free MATV catalog SASE, (212) 897-0509. D&WR, 
68-12 110 St., Flushing, NY 11375. 



THE Intelligence Library— Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Depl. Z). 
135-53 No. Blvd.. Flushing, NY 11354. 

CABLE-TV equipment, notch filters for "beeping" 
channels. Information $1 00. SOLDCOAST, PO 
Box 63'6025 RE, Margate. FL 33063. 

RF parts/Motorola transistors. MRF454 $16.00, 
MRF455 $12.00. Catalog available. RF PARTS CO., 
1320-4 Grand, San Marcos, CA 92069, (619) 744- 
0720. 



CABLE CONVERTERS S DESCRAMBLERS 



HAMLIN OAK JERROLD 
SCIENTIFIC SYLVANIA ZENITH 

ALL TYPES OF CABLE TV ECUIPMEN7 
MICROWAVE ANTENNAS !: ACCESSORIES 
- FREE ILLUSTRATED BROCHUflE 
— CALL OR WHITE - 

H.M.A. SALES 

121 E. CAMELBACK »1 

PHOEWX. AZ 050 W 

1801) 933 0398 




To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for S2.50 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N. Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $20.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted { ) Satellite Television 

Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 
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11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



25 



27 



28 



29 



30 



31 



32 



33 



34 



35 



PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services), 

$2.50 per word prepaid (no charge for zip code).„MINIMUM 15 WORDS, 5% discount for 6 issues, 

Wo for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $2.00 per word 

prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 25c, 

Ser word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
/ILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER, Copy to be in our hands on the 20th of the third month preceding 
the date of the issue {i.e., August issue closes May 20th). When normal closing date falls on Salurday, 
Sunday, or a holiday, issue closes on preceding working day. 



MILITARY radios: CPRC-26 Infantry manpack ra- 
dio, compact, transmits-receives 46-54 MHz FM, 6 
channels, with battery box, antenna, crystal, hand- 
set: $22.50 apiece, $42.50/pair, good condition, 
R-390A premier communications receiver, .5-30 
MHz shortwave, amateur frequencies, AM-CW- 
SSB, melers sealed (Government removed, opera- 
tion unaffected), fair condition: $1 15.00 not checked; 
$175.00 checked. Shipping charges collect. BAY- 
TRONICS. Box 591, Sandusky, OH 44870. 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 

FPFF SEND TODAY FOR FREE COPY 

«>" OF CATALOG WS-84 AND 

SUPPLEMENT • ADDRESS: DEPT RE 



FAIR RADIO SALES 

1Q16 E EUREKA • Baa 1105 ■ LIMA OHIO - 45802 



ELECTRONIC Surveillance: Incredible books re- 
veal secret technical information. Send SASE for 
details: A.T.I.S., 61 Gatchell, Buffalo. NY 14212. 

NEWEST cable-TV facts. Manual includes: theory, 
schematics of popular descramblers and convert- 
ers, secret techniques and more. $11.00 cash. Free 
CATV equipment catalog. ELECTRON, Box 169, 17 
No. State Street, Room 1222. Chicago, IL 60602. 

LOWEST prices on many surplus items. Free flyer. 
ELECTRONS LTD., 3214 South Norton, Sioux 
Falls, SO 57105. 

CORDLESS phone owners. Increase distance, re- 
duce static on 1.7/49MHz phones. Details S1.00 
refundable. HP PHONES, Box 273, Mesa, AZ 
B5201 

GATED-Sync Pulse instruction booklet. Don't be 
left out due to the advancing technology in video 
scrambling techniques. Learn by doing. Complete 
descrambling circuits included. For additional infor- 
mation, send SASE to SOKOLOWSKI. 97-20 221 
Street, Queens Village, NY 11429. 

UP to $500.00 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 774 8. Tucson, AZ 95725. 




* Causes speed radar guns to read out erther: —a per- 
centage or your true speed, or whatever spaed you dial in 

■ Aclrvated by your Escort and most other detectors 

■ Especially effective againsi instant-on radar 

■ Operates on both X and K bands (not FCC approved! 

■ MONEY-BACK GUARANTEE, if not satisfied 
WARNING: The device described In this literature is not 
legal for use against police radar. 

Complete literature & plans package, send SI 4,96 to; 

Philips Instrument Design Co. Inc. 

9513 S.W. Barbur. Blvd. #109S. Portland, OR. 97219 
VISA and M/C order line: (503) 626-6764 



DELUXE cable/UHF converters. Zenith, SSAVI-1— 
$1 99.95. Zenith Cable— $229.95. Jerrold, Oak and 
others available. Dealers wanted. S2.0Q catalog — 
UNITED ELECTRONIC SUPPLY, Box 1323, Elgin, 
IL 60121-0119. (312) 697-0600. 

PICTURE flyer lists quality electronics surplus at 
low prices. Since 1970. Send for the last 3 issues. 
STAR-TRONICS, Box 6S3, McMinnville, OR 97128. 

COCO owners — Free color computer software and 
hardware catalogue. SPECTRUM. Box 9866, San 
Jose, CA 95157-0866. 

BREAKTHROUGH! Circuit quadruples solar cell 
voltage! 3 cell circuit unit $19.95. ROSE, FOB 7464, 
Chula Vista, CA 92012. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
$3.00 postpaid. L8T, 414 Chestnut Lane, East 
Meadow. NY 11554. 

9-CODE telephone scrambler, several new un- 
scrambles for scanners, telephone and scanner 
accessories, tone encoders/decoders. All factory 
built. Free catalog KRYSTAL KITS. PO Box 445, 
Bentonville, AR 72712. (501) 273-5340. 



THE BEST PLACE IS BUY. SELL or 
TRADE NEW ird USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX I 1 1 l-E • PLACENTIA, CA 92670 

(714) 431-7711 

Join Thoyiandi of Reader! Nationwide 

Every Month 

ONE YEAR U.S. SUBSCRIPTIONS 

$10.00 - 3rd CJau • SIS.OO - 1st Clus 

£& S3S.Q0 ■ Lifetime - 3rd C1ui ^ 
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CANADIANS. Pay-TV and satellite de scram biers 
for all areas. Send $1.00 for details to F.T. ELEC- 
TRONICS, Box 2126, Niagara Falls, NY 14302. 

ELECTRONICS test equipment. Catalog 25 cents. 
EF ELECTRONICS, 10 Afton, Aurora, IL 60538. 

E N E RGY saver. Save $ from yo u r energy cost. Send 
$3.00, refunded. COMPUTER-PRODUCTS, 246 

W. Garfield, Freeport, IL 61032. 

COMPUTER display enhancer only $49.50. Visa 
accepted. (201) 627-0290. COMPONENTS CORP., 

Denville, NJ 07834. 

CHANNEL 3--60dB notch filter. 63.5MHz. $32.00. 
CROSLEY, Dept. 763, Box 840, Champlain, NY 
12919. 

ICs at low prices! 74LS374, 74LS245, MC6800 
$1.95! MC1488. MC1489 2/99 cents! LM741 T05 Or 
miniclip 5/99 cents! 5 volt 2716, Z80A-S1O, Z80A- 
PIO, 6802 $1.95!TMS2716 99 cents! Guaranteed 
ICs removed from sockets. Pay by MasterCard, 
Visa. Free catalog, ERM, 27 Water St., Wakefield, 
MassOISSO. (617) 246-3550. 



UHF Desc ram biers. Gated, sinewave. Zenith. 
Low prices! Free Information. Catalog 31.00. 
Dealers wanted! Visa/MasterCard. AIS SATEL- 
LITE, Box 1226-S, Dublin, PA 18917, (215) 
249-9411. 

RECONDITIONED test equipment. $1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806. 



A SINGER'S DREAM! 
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REMOVES VOCALS FROM RECORDS! 

Now You can sing with the world's best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal From a standard 
stereo record and leave the background. 

Write or call for a Tree brochure and demo record. 

LT Sound, Dept. R- 1. P.O. Box 333. 
Stone Mountain, GA 3O086 (404)493-1258 



BIGGEST TI-99/4A selection. Newest exciting soft- 
ware and hardware bargains. Hard to get items. 
Send for free catalog. Fast service. DYNA, Box 690, 
Hicksville, NY 11801. 

WANTED: Old RCA, Cunningham, Western Elec- 
tric, tubes, amplifier, speakers. Mcintosh, Marantz. 
Tanhoy, Altec, JBL (713) 728-4343, MAURY 
CORB, 11122 Atwell, Houston, TX 77096. 

TOP- quality imported, domestic kits, surplus, dis- 
count electronics, computer componets. Free cata- 
log, TEKTRASONIX, 175 Fifth Ave,, Suite 3194, 
MY, NY 10010. 

CABLE-television facts and secrets. Now you 

can get the informative publication that CATV com- 
panies have been unsuccessfully trying to get 
banned for 15 years. Movie Channel. HBO, and 
Showtime converters, etc. Send $8,75 to; CABFAX, 
PO Box 091196, Bexley, OH 43209. 
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WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 842 5093 
1901 MCGEE STWET KANSAS CiTY, MO. 64109 



LATEST bug-detection equipment for home or of- 
fice. Literature, $1.00. CLIFTON, Box 220-X. Miami, 
FL3316B. 

BRADFORD parts 50% off— "JOE," TROY TV 
PARTS, 76 Second Ave.. Troy, NY 12180 
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The One Stop Electronic Shop! 

Call Toll FREE 1-800-343-0874 

In the United States: 



Mail Orders 

P.O. Box 8000 

Westbo rough. Mass. 

01581 

(Mass) (617) 366-0500 

In Canada: 



Boston 

133 Flanders Road 

West bo rough, Mass. 

01581 

(617) 366-9684 



Seattle 

13107 Northup Way 

Bellevue, Wash. 

98004 

(206) 881-8191 



Montreal 

5651 Rue Ferrler 
Montreal, Quebec 
H4P 1N1 
(514) 731-7441 

Ottawa 

1023 Merivale Road 
Ottawa, Ontario 
K1Z6A6 
(613)728-7900 



Toronto 

14 Carlton Street 
Toronto, Ontario 
M5B1K5 
(416) 977-7692 

Calgary 

3220-5th Ave. N.E. 

Bay 2 

Calgary, Alberta 

T2A 5N1 

(403) 235-5300 (604) 438-3321 

Visit your nearest Active store, call, write or circle 
the Reader Service Card for your copy of Active's new catalog. 



Downsview 
86 St. Regis Cr. N. 
Downsview, Ontario 
M3J 1Y8 
(416) 630-0400 
Vancouver 
3070 Kingsway 
Vancouver, B.C. 
VSR 5J7 
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TECNICA 140 channel cable converter fully remote 
sound and video unit only $149.00. Jerrotd LCC58 
converter only S79.0O, Jerrold DRZ450 converter 
90 channel auto luning only $89.00. All units carry 
full manfacturers warranty specials while they last. 
For catalog send $3.00, Thanks. REDCOAT ELEC- 
TRONICS. 104-20 68th Drive, Forest Hills. NY 
11375,(212)459-5088, 

TUBES, new. unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

FREE Pay-TV reception. "How-To" book. HBO, 
Showtime. Cinema* $4.95. DIPTRONICS. Box 80 
(R3), Lake Hiawalha. NJ 07034. 

CABLE-TV converters and descramblers. Low 
prices, dealers wanted. Send $5.00 (or catalog. R & 
M DISTRIBUTORS Box 266-1, Boston. MA 02190, 
(617) 871-5838 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog, PG VIDEO 
CORP., PO Box 296, Latham, NY 12110. (518) 
274-6593. 

CABLE-TV products. Jerrold, Hamlin, and Oak 
converters. Send $3.00 for information. ADDI- 
TIONAL OUTLET CORP., 1041 W. Commercial 
Blvd., Ft. Lauderdale, FL 33309. 

AUTOMOTIVE Security Catalog. 1984, 24-page 
color catalog, $2.00. ASE, Dept. 1, PO Box 382, 
Plainview, NY 11803. 



PLANS AND KITS 

PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

CRYSTAL radios! Plans! Kits! Plans and catalog 
$3.00. COUNTRY CRAFTS INC., Box 310, Edge- 
wood, NM 87015. 



DESCRAMBLER kits repaired for February's issue 
$24.00 parts & labor, $2.50 S&H, for details send 
$1.00 (offer void in Massachusetts.) NORTH EAST- 
ON ELECTRONICS, PO Box 534. North Easton. 
MA 02356. 



FREE KIT Catal og 



FUNCTION GENERATOR. KIT $59.95 

A u to - Ran r in n Cap-iToeter klL $79»95 

Phone 209-772-2076 

WriLe or Pliunc for FREE CATALOG 



contain * 

• TEST a 
experi- 
menter's 

.EQUIP. 



DAGE 



SCIENTIFIC INSTRUMENTS 

BOX 144 VALLEY SPRINGS CA 95252 



CATALOG: Hobby, CB broadcasting! Linears, 
transmitters, bugs, scramblers, downconverters. 
antennas, modifications, more! PANAXIS. Box 130- 
F11. Paradise. CA 95969. 

DESIGN your regulated DC power supply. Practical 
procedure — $10.00. Or I will design to your specs. 
Free quote. JADKO, Box 397, Calimesa, C A 92320. 

COMMODORE 64 owners protect your investment 
with V-Guard Crowbar Kit $14.95 assembled 
324.95, or send $1.00 for details and parts list. IRC, 
Box 60, Mason, OH 45040. 

Z-80 control board — assemble with your parts. 
Takes up to 8K EPROM, T6K RAM. Bare board 
$29.95, Send S5.00 for schematic/parts list— re- 
funded with first board order. OMNI SYSTEMS, PO 
Box 29347. Minneapolis. MN 55430. 

DESCRAMBLER plans. New design decodes 
gated sync suppressed signals — newest pilotless 
method. Circuit boards, most parts from Radio 
Shack. Detailed theory, drawings, schematics, in- 
structions $14.95 plus $2.00 shipping. DIRIJO 
CORP, Box 212, Lowell, NC 26098. 



hobbyisT cJream come true 
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FEATURES ARE : 

. 2 FUNCTION GENERATORS 

AM.FM 
. VOLTAGE TO FREQUENCY 

CONVERTER 
. DC VOLTMETER 
.±12V. + 5V POWER SUPPLIES 
. FREQUENCY COUNTER 
. PERIOD COUNTER 
. PHESETABLE DECIMAL 

COUNTER 
. CRYSTAL OSCILLATOR 
. INTERFACE DRIVERS 
. LOGIC PRORE 
. 5 WAY GENERAL PURPOSE 

TERMINALS (OPT! 
. 10 OP AMPS 
. CONSTANT CURRENT SOURCE 



DEALERS INQUIRIES WELCOME 

CA nnidi-in ntld i;' ^ % -.ill.- mi 



Size 1 VA in X 1 5 "A in X Z in 
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P.O. BOX S3B0S SANJOHE CA 90IE3 

tel: 408-224-8206 

•S28 CONESIKWA WAY. SAN JOS(3, CA 00133 ^W 
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DIGITAL Klock kit plays 1-of-12 different melodies 
on the quarter hour. Displays time, date, and other 
features. Send $2.00 for complete assembly and 
plans and pricing to KERBER KLOCK KO., 36117 
Hillcrest, Eastlake. OH 44094. 

SPEECH synthesizer — unlimited vocabulary. 
Schematics and programs for Apple, VIC. Comm 
64, TRS80, and color computer, $6.00, Talking 
Clock for VIC, Comm 64, $3,00. All Radio Shack 
parls. MICROTALK, 39 Raymond St., Providence, 
Rl 02908. 

CABLE-TV converters: Jerrold, Hamlin, SB-3, 
AN-3, Mini-Code, Zenith & more. UHF converters: 

Deluxe It sinewave kits $95.00, gated pulse add/on 
$70.00. Complete units $195.00 with gated pulse 
$255.00. {Quantity discounts.) Repairs of all con- 
verters & cable boxes. Send SASE (54 cents 
postage) or call for info. 1 (312) 637-4408. HIGGINS 
ELECTRONICS. 6014 W. Nelson, Chicago. IL 
60534. 

PROJECTION TV. ..Convert your TV to project 7 
foot picture.. .Results comparable to $2,500.00 proj- 
ectors-Total cost less than $30,00. ..Plans and 8" 
lens $19. 95... 1 1 lust rated information free. MAC- 
ROCOMA-GC, Washington Crossing, PA 18977. 
Creditcard orders 24 hours, (215) 736-3979. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the worlds finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A & S SPEAKERS, Box 7462R, Denver, CO 
80207 (303) 399-8609. 

COMPUTER— laser disk interface, build your own. 
Schematics, parts list and sample program $12.00. 
IRATA, 2562 East Glade. Mesa, AZ 85204. 

QUALITY printed-circuit boards. 15 cents sq-in. 
Free drilling. Quantity disccunls. INTERNATIONAL 
ENTERPRISE, 6452 Hazel Circle, Simi Valley, CA 
93063. 

DELUXE II sine wave descrambler board owners, 
improve reception distance, picture quality and sta- 
bility with 8 circuit revisions $9.95, A pulse sup- 
pressed descrambler design for the above board 
$7.95, G & M. Box 335. Rising Sun, MP 21911. 

NEW1 Multi-function kit with impressive sound 
quality. Converts mono to stereo, or enhances ster- 
eo with two distinct modes. Gives 3 dB. Gain be- 
tween 30-20KH2, $39.95 plus $2.50. California add 
6.5%. SINETRON, PO Box 661571, Sacramento. 
CA 95866. 



SATELLITE TELEVISION 

UNSCRAMBLE secret satellite channels watch all 
the good stuff. Plans $19.95— kits $169.95— com- 
plete u nils S395 . 00— Detai Is and o rde r forms $3,00, 
SCRAMCO, 8688 Royal Drive, Nobiesville, IN 

46060. 

GEARMOTORS for motorized satellite antenna 
projects, 110VAC, 101RPM: $32,50 plus $4.00 ship- 
ping. Actuators 36VDC, 18": $139.00 plus $10.00 
shipping. TEM, 22518 97th, Corcoran, MN 55374. 
(612) 498-8014. 

SATELLITE TV! Lowest prices, absolutely com- 
plete systems! Major brands. Free information. 
Complete installation programming guide 
$3.00. Dealers wanted. Visa MasterCard. AIS 
SATELLITE, Box 1226-R, Dublin, PA 18917, (215) 
249-9411. 



Satellite Descramblers 



For West Star 5 

COMSTAR D4 

Movies Movies Movies 

Send $5.00 for information 
Modern Technology m ^ 
P.O. Box 419 D1 
Boston, Ma. 02186 



(617) 871-5838 
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64K D RAM (41 64-200nS) 

9 pes for s 50 00 

16K D RAM (4116-200nS) 

8 pcsfor $ 12 95 



REPEAT OF SELL-OUT 
58 Key Unencoded Keyboani 





Thla a ■ n«w 58 Key larrmnul Koytoarc 
tnmjlKturDd by a matar man«lachjr*r. I[ I) 
imecdodwithSfrStlqaysunutochMaiQany 
PC board SCHtfl imldad plastK Dale maa- 
H"x4* 



Unencoded 
Key Pad 



Urxrtl S-S2T 



CORCOM FILTER 

^^ ^j^ Popular 

■ V CORCOM 
^■^- Filter 



CcmpaHbto bm Cord Add 



, 4 k 





T41Q1 


5 69 


74152 


n 


7*163 


tQ 


7*104 


69 


74165 


69 


74166 


1 20 


7*167 


£35 


7*170 


149 


74172 


4 75 


741 73 


E3 


74174 


49 


74175 


69 


74 m 


69 


74177 


69 


74179 


134 


74180 


?S 


74l$1 


1 76 


74193 


75 


74184 


225 


7*165 


225 


74190 


1 15 


74191 


1 15 


741 92 


75 


74193 


75 


74194 


76 


74195 


OS 


74196 


75 


74197 


75 


74196 


129 


74196 


129 


7*221 


t ig 


74751 


69 


74273 


■ OS 


74376 


199 


74279 


75 


74261 


140 


74264 


1-C3 


74295 


3 69 


74290 


6a 


74 , 290 


95 


743« 


65 


74366 


66 


7*367 


55. 


74369 


65 


74390 


1 +5 


7*333 


i.aa 


7*490 


1.90 



SWITCHER 
SPECIAL 

by A5TEC 
Originally designed tor iho Appfs III 

-5<a .ISA ""If 

♦ 12G2.SA Cj|f|QK 

-12'.. .MA *#1U 3J 



MISC. HI-TECH 



I MM5740AAC 995 334tFtFO £4.75 
IAY5 2J76 1375 2513-001UC 50 
IaY5 3S00 13.75 2b' 3-9Q2LC SSI 
I UPQ730! 291)5 7107CPL 11.50 
| ULN2003 2 25 

Wl* STOCK 74HC 6 74C CBQ5 



I PALlEHiB $3.75 PAL14U $3.95 

|PAL12H6 3.95 PAL16L8 g.95 

I PAL14H4 395 PAL16R& 7.75 

I PAL10LB 395 PALtfiflO 7.75 

I PAL12L6 3 95 PAL16R4 7 75 



FUNCTION GEN 



| MC4Q2* 13 75 LM566 

376 XR2206 



UARTS USRTS 



IAY5-1013A »95 2350 (9.76 

IaYS-'OuA 6.75 6250 12.50 

|aY5-1D15 6.75 IM64Q2 7.75 

3 75 IM6403 6 75 



[UC14411 $11.50 CCM50I6 S1S95 

I8B1941 10.50 COUailfi 1 1 .95 ! 

[34702 12.76 MM5307 1195 



SOUND CHIPS 



176477 33 50 MC3340 SI .95 

176466 5 90 SC-01 Vnhngt 3955 

I 76499 6.50 DTIOSa- 

[AYjeSIO 6 95 t>?Ealk*r 34.95 

|AY3AS12 1250 MM541Q4 14» 



DB25P <RE232i 
DB25SF*miHft 
How- 
Sal with Hood, Sata 
?& 50 ST. AppUr 
25 50 WW, Apple 
31*2 S.T, IBM 
31 iJWW IBM 
SO ioa ww S-iaaconrwcw 
50 1 00 ST. S-iOO Cowwcinr 

6848 $14.75 a2?5 $3495 

68B45 17.50 7220 69 50 

6947 11 00 COM5027 17 95 

KM650SSP 15.75 COW5037 42.00 



63)0 

69610 
6620 
60? | 
G3S21 

65J0 



£2.75 


66840 


517.95 


65050 


S6.75 


675 


6843 


3150 


6952 


550 


4 26 


6644 


25.00 


6660 


7.75 


3-75 


6645 


14.76 


5075 


6 25 


6 75 


68845 


1750 


G880 


250 


12.50 


634? 


11. 75 


66047 


22.BS 


125Q 


6S50 


350 


66466 


19.50 



MCI372 675 


9350 


39.95 


TM59919 39.95 


6545 


21 .SO 


■•rWTTttll 


DAC01 15 95 


ADC0600 


515 25 


QAC08 7.60 


ADC0804 


395 


DAC-tOQ 7 50 


ADCDB09 


4 95 


OACOWO 4,95 


ADC0917 


9.95 


DACOSOB 2.95 


HrlC347Q 


4.95 


OAC.020 6.95 


\4D0L6 


1-50 


0AC1022 555 


1A09L9 


2.95 


F9705 4.B5 


DAC66EX 


6.95 


•M.lL-TAUlId 


1691 3*6 95 


2791 


S49.50 


1771 16.00 


2793 


49. SO 


iTfll 22 95 


2795 


55,50 


1733 2595 


2797 


55.50 



ZtOCTC HA! 


ZBOAflT 


rw ■-. 


ZdqaSC-i ii?'J 


2HACTC ATI 


:ecal>ah! 


FOJS 


ieOSrOa iim 


2w6CtC flTS 


fflWCVJTT 


FU5 


IKA5I02 i:» 


ZCOFIQ 3H 


ZMSIQ-D 


11 M 


noosio? MOT 


ZflOAPIO 47fi 


ZSOASlOD 


pj H 


Aasi09 if» 


7M9PPQ 1JM 


r»s:« " 


■■ H 


ZHASOI 12» 



SOCKETS 



w 



LOW PROFILE 
SOCKETS (TIN) 

-24 24-19 50-100 



75100 

75169 

9T26 

flTZB 

9T31 

9636 



1795 27.95 S6*3 31.50 

,797 44 50 A272 36,00 

t6 95 UPQ765A 36.00 



9 pin E.P 

t4 pin LP 
16 ptn LP 
19 pin LP 
JCpwiLP 
22 pin LP 
24 pm LP 
28 pin LP 
10 pn LP 



5 .65 



51 19 0T95 

1,19 BT96 .65 

1 75 flTtj? 65 

t65 0T98 65 

2.75 75150 1.50 

3.75 75154 1.50 
3.75 



3L WIREWRAP 
SOCKETS (GOLD) 



25-49 50-1 00 



6 pin V 
10 pin V 




1.15 
1.4S 
1.35 



1 06 
1.35 

TH 
153 

2.M 



136 

% 09 



1 OOQ 


S10 95 


0ODO 


310.95 


16432 


10 95 


10000 


10.95 


2.000 


10 95 


12000 


1095 


400Q 


ID 95 


16000 


1095 


5 WO 


10SS 


16432 


10.96 


5 0666 


10.95 


19.6606 


10 95 


6000 


10 95 


20 000 


10 95 


6144 


10 95 


22116* 


109S 



74S00 S 39 

74&B 43 

74503 45 

74504 69 

74505 52 
74S03 49 

74509 49 

74510 42 
MS11 4? 
7451S 42 
74SSO 42 
74522 4? 
74530 42 
74532 49 
7453S 1 19 
74540 49 
7455T .42 

74564 46 

74565 46 
74574 » 
745M 72 
745112 .72 
7451MI 72 
745114 72 



74S124 53 69 
74S133 54 
7*5134 6C 

74S135 I 15 

745136 

745138 

74S13S 

7451*0 

745151 

745153 

7*5157 

7*5 156 

74S15D 

745174 

745175 

745160 

745194 

7*5196 

745196 

745240 

7*5241 

745242 

7*5243 



199 
129 
73 
129 
129 
129 
129 
279 
1.49 
1.49 
259 



2,75 
2 75 
299 
299 



135 
129 
1.29 



74S244 £2.99 

74S251 1.35 
7452531 
745257 
745258 
74S260 

74S280 2.79 

74S287 2.99 

745268 235 

745373 3 10 

745374 3. tO 
74S3S7 2.75 
7JS471 795 

745472 7.95 

745473 7 95 

745474 9 95 

745475 9.95 
74S5T6 575 
74557t 5 75 

745572 9 95 

745573 9.95 

745940 290 

745941 290 



DIP 
SWITCHES 




MUFFIN® FAN 






The dap end able, low 
COtt largest sailing Ian 
Tor commercial cooling 



• lOSeffll !re« on dolrvfrry 

• 4.66' sq x i SO'dMd 

• Wisghi - 17 « 

SPECIAL PURCHASE 

S9.50 £2. 



3^ 'M'H; 



£195 



* CRYSTALS • 



2 4575 



MgMHbMd.fcMasgng 



1 OOOMHj 375 32707UHi 
1642UHC 375 3 5795MHz 

2 0O0fctH£ 295 4DD0HHJ 
2 01DMKZ 295 500OMH1 
2 097152MKiE 295 S0666MH; 



295 
2.95 
2.95 



6 553GMH,- 
6 000MH: 
LODOOMHz 



295 
295 
295 
2.95 

2 95 



J*3lftWH£ 



$2 95 

15 00CMrli 2 95 

IGOOCWhti 295 

19000MHz 295 

16 43ZUHZ 2 95 

32 aoewmj 2JS 



74L500 $ 26 

74LS01 J5 

744S02 26 

74L503 25 

74LS04 99 

74L505 25 

74LS06 25 

74JJS09 25 

74LS10 25 

7HLST1 39 

744^12 33 

74LS13 39 

74LST4 .59 

74LSt5 33 

741520 26 

74LS21 29 
7-US22 
741S26 
74iS27 
74LS28 
74LS3D 

74J.332 33 

74LS33 55 

74LS37 35 

74L438 39 

74LS40 25 

74LS42 39 

74LS47 79 

74AS48 79 

74LSS1 ^ 

74LS54 29 

74LS55 29 

74^573 39 

74L574 99 

74LS75 39 

74LS76 39 

74LS76 45 

74LS83 59 

74LS85 59 

74LS96 39 

741590 57 

74LS92 4Q 

74LS93 59 

74LS95 79 

74L595 09 

74LS107 39 

74L5109 39 

74L5I12 39 



4000 5 29 

4001 2* 

4D02 24 



74L5113 S 39 

74L5114 39 

7*LS122 49 

74LSI23 1 19 

74L5I24 

74LS125 

74LS126 

74LSI32 

74LS136 

74LS133 

74L5I39 

74L5145 

74L5140 

74L515T 

74LS153 

74LS154 

74LS155 

MLS 156 

74LS157 

74L515S 

74L3HJ0 

74L5l6t 

74LS162 

74L5163 

74LE164 

74L5165 

74LS1» 

74L5166 

74L5109 

74L$170 

74LS173 

7*LS174 

74L5175 

74L518T 

74LSI99 

74I.5S9I 

74LS192 

MLS 133 

74L5194 

74L519S 

MLS IK 

74LSI97 

74L522I 

74LS240 

74L5242 

74L5343 

74LS244 



i |0 
' IS 

-. 40 

:.L. 



■ -:Lr 

■ «9 
1.49 



• I 



220 
1.15 
115 



' T; 



■ ■:■ 



7<L5245 S2Jti 

74LS247 1 10 

74LS249 

7*L52*9 

74LS251 

74LS253 

7*L5257 

ml 5259 

74L5259 

ML-ivM 

7*LS261 

74LS266 

74LS273 

74LS27S 

74LS279 

ML5263 



74L5293 
74LS295 
74L5299 
74L53i24 
74LS347 
74LS346 
74L5352 
74LS353 
74L53S) 
74L5365 
74LS366 
74LS367 
74L5369 
74L5373 
74L5374 
74L5375 
74L53n 
74L5365 
74L5366 
74L5390 
74L5333 
74LS395 
74L539S 
74L5424 
74L5669 
ML 5670 
61LS95 
81L596 
81L597 
61L590 



25LS2521 295 25L52569 4 95 



4040 



4007 
40O0 

4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 



65 



4019 

4019 39 

4020 69 

4021 69 

4022 .69 

4023 25 

4024 59 

4025 .25 
4027 .46 
4029 65 

4029 75 

4030 45 

4031 3 25 

4032 2.T.5 

4034 151 

4035 .79 



4042 65 

4043 95 

4044 69 

4046 60 

4047 99 
4049 99 

4049 35 

4050 34 

4051 75 
4062 76 
4053 75 

4055 3 95 

4056 2 95 
4059 9 25 
4D6Q 65 
4066 39 

4069 26 

4070 36 

4071 29 
4073 29 
4073 26 

4075 29 

4076 73 

4077 35 
4076 35 
4P61 29 



4093 
4094 

4096 
4099 

14406 

14409 12.95 

14410 12 95 



14412 

14415 

14419 

4501 

4502 

4503 

4505 

4506 

4507 

4508 

4510 

4511 

4512 

4514 

4515 

4516 

451a 

4520 

4556 

4556 

4566 

60C95 

90C97 



■ 2 BS 
V 96 

4 95 



14P1N21F 55 75 24PIK2SF 57 95 

6P1N21F 5.95 26PIH21F 9 50 | 

1flP)N2:lF 7.75 40PIM21F 1075 

20F1N21F 795 64P1hI21F 1995 I 



™U FREE Mall Older: P.O. Soi 17329 Irvine, C« 9Z713 

Qf|n_OCA _QO^f| ^> n - 1310e E > Mms«. soma Am. en mm 

I'.vi: 542 ■ . Trlitible. San lost, cs 95131 

910-595-1565 (4oai mb-joid 



terms, uo CHhar i Q4CX B*.. Win. p«mt4 etwka 
■ W* ? aMkl bf w i l« m Iruuflt Dnn 1^4^4a f^d 
VHIC^'I^ /Miy CD«]dJ..unEtmaH Md 
n u^p^g a ^4rt*nq at Bin ****mi nonawf «dd 
I P*. ts» ttt^fl VM. tr US Pkw I*m1 krfrOr r^acheea 
rvnb*. NO CCDl Pmd UW b ctuega waxxH •**** 
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CIRCLE 80 ON FREE INFORMATION CARD 



MULTI channel microwave anlennas, highest 
quality, low prices, dealers welcome. D.T. compact 
$38.00, PT-1 S48.00. Sfi-1 SB5.00. D.T. grid $69.00, 
PT3-33 375.00. all units complete. DAISY TENNA. 
Box 42010, Phoenix, AZ 85080, (1-300) 874-9033. 

SATELLITE-TV receiver breakthrough! Build 
your own system and save! Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI. Box 25647. Dept. 31 E, Tempe, 
AZ 85282. 



ENJOY SATELLITE TV 

Save money with easy, guaranteed, 

do-it-yourself antenna plans / kits. 

Electronic knowledge not necessary. 

Send $1.00 tor catalog or $8.95 lor 

19E4 "Consumer Quide to Satellite 

Television." 

,--. GFI-D9 

(s/j\ Box 9108 

\-V Missoula, MT 59807 




BUSINESS OPPORTUNITIES 

64K 6502.Z80 dual processor computer 
US$420.00. Hundreds Apple-compatible softwares. 
Details US$1.00, RELIANT, PO Box 33610, 
Sheungwan, Hong Kong. 



BUY direct from Taiwan /Hong Kong. Details $1.00. 
Refundable. TONY COLUCCI, 56 Central Blvd., 
Merrick, NY 11566. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness— without investment. Write: BUSINESSES. 
92-R, Brighton 11th. Brooklyn, NY 11235, 



PROJECTION TV.. .Make $$$'s assembling proj- 
ectors.. Easy... Results comparable to $2,500,00 
projectors... Your total cost less than $20.00... 
Plans, 8" lens & dealer's information $17.50... Illus- 
trated information free... MACROCOMA GCX, 
Washington Crossing, PA 18977. Creditcard orders 
24 hours (215) 736-2880. 



YOUR own radio station! AM, FM, cable, licensed, 
unlicensed, transmitter kits! Write: BROADCAST- 
ING Box 130-F11, Paradise, CA 95969. 

BURGLAR alarm business booming. Tremen- 
dous employment-business opportunities. Get in 
now. Information $2.00. SECURITY, PO Box 
1456- A, Grand Rapids, Ml 49501. 

PICTURE lube rebuilding equipment. Buy/sell, new/ 
used machinery. Full training. CHICAGO TELEVI- 
SION, 633 North Semoran Blvd., Orlando, FL 
32807, (305) 281-1260. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals Unusual business opportunity. 

FREE: Compile illustrated literature 

BARTA. RE-0 Box 248 

Walnut CreeK. Calif 94597 



NEWSLETTERS 



ELECTRONIC SYSTEMS NEWSLETTER is a 

monthly publication written especially for the elec- 
tronics hobbyist/experimenter. Fascinating projects, 
new ideas, sources. Freedetails AF PUBLISHING. 
Dept. R2. PO Box 524, So. Hadley, MA 01075. 



BEC Electronics 

P.O. BOX 461244R 
GARLAND, TX. 75046 

(214) 487-9031 



TERMS 

COD MINIMUM S20 00 » ADD 52-50 FOR COD'S 
. UPS DELIVERY ADDRESS MUST ACCOMPANV 
AIL COD ORDERS 

Sl.ttO HANDLING ON ORDERS UNDER SIO.00 
. ADD 6". FOR SHIPPING 

TEXAS RESIDENTS ADD 5\ STATE SALES TAX 
i ALL FOREIGN ORDERS ADD 251 FOR SHIPPING 

(CANADA 15-.) NO FOREIGN COO'S 
' CALL (214) 4A7-9C31 TO PLACE CREDIT CARD OR COD ORDER 



OVER 45,000 SOLD SINCE 1977! 
SOUND EFFECTS KIT 



<-nini:n 




18.50 «,. 

2/34.50 



This unit uses the Tl 76477 
K and after the easy 
assembly is completed you 
will be able to reproduce al- 
most any sound ton want! 
Quality PC board and all 
necessary components are 
provided. All you need lo 
add is a speaker The circuitry 
of the kit provides you with a 
Pulse Generator, MUX 
Oscillator & Comparator 
to make more complex 
sounds a snap. Programming 
examples provided to help 
you get used to using the unit. 



THE BEST DEAL! 



This hand held Automo- 
tive Te»t«r checks and 
tests the functions listed 
below easily and quickly. 
The original manufac- 
turer sold over a million 
units tn J 983 at 19 .95 each. 
Instructions and charts 
are printed on the back of 
each unit. This tester will 
save hours of frustration 
and pay for itself the first 
lime used! Units are all 
new. 100% guaranteed 

TESTS: Battery Condition. for 90 days from date of 

Pick-up Coil h Ignition Module, purchase. 

ORDER: AS-25 
order PAY 18.50 FOR BOTH! 



II ICIHOMt ICNtTION 

1 r STI R l 



BATTERY LOW 



DEFECTIVE 

PICK-UP 



DEFECTIVE 
MODULE 



DEFECTIVE 
COM 



and HV Coil 
ll.tJO eachl 




SUPER MUSIC 
MAKER KIT 



10 WATTS 
OUTPUT! 



1= VOLTS 

AC DC 

SPEAKER 

NOT INCLUDED 



27.95 

INCLUDES 
CASE& 

ROM CHIP 
ORDER 
KSM-03 



This popular k i ( is ^rea I 
for car horns or door- 
&^ bell applications. We include 
all components and quality PC 
board. You'll love our easy to to I tow 
assembly instructions. The package 



price includes the kit, case w/ front panel 
tune selection switches, and a preprogrammed 2708 
memorv chip (ROM) with 35 additional tunes; t&O total). 
Additional ROM's are available for 9.95 to 14.95 ea. 
(Lislins sent with order). Order Now! Otter expires 
March 30, 19841 12VAC transformer is available, 
Order TN-20 2.60 ea. 



(JL U I'KOm I I t MAIOI, K t HAMMM) Wlllf MAI (.(Hll)ll * 
m Ml'.iie It I H Mii.Mil. I *»\ Jil OltlJl If I Mr I U fJHUI H 



'"windshield ""\ 
wiper delay 

Complete a uemfa led PC 

and with IC. reTay. and 
((ininil wilh Schematic. 
Complete wHh custom 

■ iii'i.i,-.:' | ;.!.:■■ ui cate With 

bractcel oml hardware. 
Special itif i-uiliJC Irsr-' 
price f 5.95 

/*" TELEPHONE "\ 
RINGER SEMI KIT 
Contains special MI.S20.1 
tone rmsrr IC nnd com- 
I.; - - 1 ... : . ; ■ to build a ■•'..! ,,i:. 
lone rlnscr for ynu r phone, 
5 prs. of specs and circuits. 
Ord»r: KTK-01S 2.50 
PC Board for above 
Order: PCB.O] 2.00, 



LM1SOB Audio IF & Sep- 
arate 2W Audio uiil |inl 
I' ' IV 99 

TDA 1002 2W Audio 
output 

Order: ICL-1002 1.25 
I '■! :t Linear S pfal 
Op Amp 

Order: ICl.-ni A .39 
CD 4433 Counter & 7 seg. 
decoder.' <triv«f IC House * 
.Order: ICLJ433 S9 



1 rL 
\Oi 



TRANSFORMER 

24 VAC @> 3A 
12 VAC @ 1A 

5 VAC @ 2A 

Completely Shielded! 

115 VAC Primary 

7.55 ea It) 68,50 

ORDER: TN-30 



.<• : 



EDUCATION & INSTRUCTION 

F.C.C. General Radiotelephone license. Home 
study. Fast, Inexpensive! "Free" details. COM- 
MAND, D-91, Box 2223, San Francisco, CA 94126. 



Get Your 

2-Year 

ASSOCIATE 



I No previous erpetlenco Crtceivarji. . 
I Train at home In spare time for excit- 
I ing Qpportuilltlsa in fast-growing 
I space-age indu&tries,.,AulomaEion. 
I Aerospace, Cable-TV, Electronic 
I Circuil ■, Computers, and much 
I more. No need Lo quit your job. 
I Instructors are as close as your tele- 
phone... we pay (ft* tilt. Send for 
I free- facts, color brochure. No sates- 
I man will call, CDS Electronics Center, 
| Djpt.p^oAiScrantofl, PA 18515. „ Tpi , 



REEL-TO-REEL TAPES 

AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40. 
$45.00. 10% x 3600 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 13954 (215) 322-4866. 

SINE WAVE PROBLEMS 

HOW (are they affecting your box?) The Strike 
Back Mode, $6.00, includes countermeasures. 
Problem Manual includes trouble shooting, align- 
ment, antenna connections, theory, improvements, 
$8.00. Both, $12.00. SIGNAL Box 2512-R, Culver 
City, CA 90231, 



GRAPHIC EQUALIZERS, ETC. 

NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands/channel equalizers from 
$89.00 Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog: 
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707} 
546-3895. 



CABLE TV 



DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send S1S.O0 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394, Davie, FL 33329. 



INVENTORS! 



IDEAS have value! Ever think of an Idea, forget it, 
and see it later on the market? Many people don't 
forget, ad quickly, and are rewarded by American 
industry. Write down your idea! We offer free dis- 
closure registration and initial consultation regard- 
ing your idea's potential value. Call or write without 
delay for your free information package. AMER- 
ICAN INVENTORS CORPORATION. 82 Broad 
Street. Dept. RE. Westfield, MA 01086, (413) 
568-3753. A fee based marketing company. Offices 
coast to coast. 



UHF CONVERTERS/SATELLITE 
EQUIPMENT BY L.S.R. ENG, 

CONVERTER kits with AGO and sound from TV 
(VCR recordable): Deluxe HI Sinewave, $79.95 
(wooden cabinet $12.50 extra). Digital Z/FV-5 vid- 
eo inversion (Includes cabinet) $175.00. Sine- 
wave adaptor for 27 FV-5 (video inversion) $49.95. 
Adaptors for Deluxe III; Z/FV $49.95. Gated pulse 
S39.95. (New!) Sinewave unjammer switch! 
$19.95, Stops interference. (New!) Antenna 
blocking filter! $19.95, stops broadcasting. 
Sinewave IN-TV kits (I.F.), economy $39.95, DLX. 
$49.95. 90%-assembled kits available, add 30% 
to cost for assembly. Apartment-sized satellite 
TVfiQ system $795.00, up to 156 ch., completely 
assembled, tested and guaranteed, 2 full years! 
Quantity discounts. Minimum order: $25.00. 
Free shipping! Payment : cashiers check, money 
order, Visa or MasterCard. L.S.R. ENGINEER- 
ING, Dept. RE., Box 6075, Chicago IL 60680, 
Orders toll free: 1-(80Q) 432-1422. Information: 
1-1.312) 764-4330. 
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HB-1000 



HB-0100 
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HS-1110 



J-1210 

To all these add: 
Long Life, low resistance 
id wide range contacts 
rtat accept combinations of 
sistors. capacitors, diodes. 
ansistofs, t.C.s, etc. with leads 
torn ,012 - ,032" or 20 - 29 AWG. 
3!ear, easy -to-read-and-identity 
antact markings simplify layout, 
■wiring and documentation. Socket 
ws are labeled 1-to- 64, and columns 
i marked A-to-E and F-to-J. Mating 
jss strip rows are labeled A-to-D and 
consist of 25 contacts each. 
Bold red and blue lines show where 
contact strips begin and end. 

Finally, we have a full line of creadboard- 
ing equipment, from discrete sockets and 
buss strips to multi-board assemblies, 
available at comparable lower-than-low 



Just look at all these EXTRAS built into 
svery HANDY test socket and buss strip. 

• Total contact labeling... 
simplifies circuit design/layout 

i Self-adhesive backing... for one-step 

simplified alignment and mounting 
» Full 9 14-Pin I.C. Capacity 

• Expands both horizontally and 
vertically... interlocks can't break • 
or twist off 

• High temperature plastic housing... 
to 80° C ... no warping 
or melting ever! 

• Prices always up to 25% less than 
other leading brands 






:'i 



ft 



Hare's how to order... 
HANDY Sockets and Buss Strips 


Part Socket Buss Ground 
Number Strips Strips Plate 


Tie 
Points 


14 pin 
IC's 


Price 


HB-0100 N/A 1 no 
HB-1000 1 N/A no 
HB-1110 1 1 yes 
HB-1210 1 2 yes 


100 
640 
740 
840 


N/A 
9 
9 
9 


2.25 

9.95 

11.95 

13.95 


HANDY Breadboard Assemblies 


Part Socket Buss Binding 
Number Strips Strips Posts 


Tie 
Points 


14 pin 
IC's 


Price 


HB-2112 2 1 2 
HB-2312 2 3 3 
HB-3514 3 5 4 
HB-4714 4 7 4 


1380 
1980 
2420 
3260 


18 
18 
27 
36 


24.95 

31.00 
47.95 
63.95 



Mail Orders: Please add S3 [Canada & 3nU add S5) to cover cost of 
shipping; handling. Charg* Cardi: {Min. S15), Please include Acct. No... 
Exp Date, Bank No (M/Conly) and your signature Check*: Drawn in 
US Dollars on U.S. banks oniy, Connecticut R#tidonij Add 7%% SalesTax 



To order... call 1-800-34-HANDY 

...charge with VISA or MasterCard. 

All Items off-the-shelf for Immediate Shipment! 



a division of RSP Electronics Corp. 

7 Business Park Drive • P.O. Box 699 • Branford. CT 06406 
(203) 488-6603 • TWX: (910) 997-0684 
Easy Link Mail Box; 62537580 • CompuServe: 71346, 1070 
U S and Canadian Distributor inquiries welcomed 



3CLE 43 ON FREE INFORMATION CAHD 



HIKE COMPUTER 

ni fup lECf-Hory 



ir tnjert*! KiMrry apemed 



nTl^bto'Hntl *"< h liijr LCD duplex, Prorhl 
Fc<lfe*t*| **"? ieE>u*I*E*Md r d«l* 



r .:>u ^ \';vl-.i. r, i .. 

dit 1.1 o p •* i-i i' h . ruil ipe*d, fleet 

'.91 .iJ-.E-.-S "- 



[■I diiln 



(. mi. till 

.% J|L.i(l t, 

f Ulr-n 
United, 
C6372 SJ.fl.9S 



[PI. plCtl — UK 

.(upiptlil. l^rjTl 



Kt, F.TA. "d diilin** («niJnin.E> 
r, ? .jr* uiT. C'nmaltie woikiitj 'unit tie 
i), An JJlQ.QO Mlu«' lfuMJ . quinliiili H> 




NICAU EATTEHY ZAPPER KIT 

Till u *pe of I he ir.nH uwful tad money ■ 



■*--*■ i 

HlHI 

Viij : ! T*i* NitiJ Zipper kil Eep-llft IJujI* ■ icxdilnil 

jOU nu !<'Hic UK n«e.iii|e Ihtjr -nn'1 lechlrgt. M»"Jf" 
ntrnJt utnl EiVinj a tltllgr *Uw. * percd □riiBie bittUEY 
the* pv* inttijiil "Whii^tri". The only *»y (□ rniLr 
Hit m ti k< Jl f ti*I (* «*in IP la "h ki-r "* ihfir q< » h uheri ", 
ThLi 1 -. = " fclEopentM fiim. i.m:h (4 AA relit e [t .1 . 
led pTDilK"i JQOVDC »hn:Mi ipplnHttGmentirily 10 
[tit ■Lni 16 "fck>» 111* wfcilifn" viEtoal Jir-*H** Iti* 
tHE*" . Repair i ilxml 'JO - : or nifJ Ji in luei (»■ \A «« 
t" eelli, Afl*r ripnkiiL I lif niEid i* (T*dJ H» he Ntly 
faiTjrtl *Ilin iBilipm Jjuii lhk« ■! did *ti«H it •>» n**}. 
Then tri d it pp tj pi* J W (** ibja lu E« l> i m i HnJ IN« IE*! 
Step I frraw Inj. I ha ■ ifcprnlifr* nxidi itir! The til »(im 
» il*i HI f uli. PC t'oiiil md In rim C twfil (In* bUEtEiEi inJ 

eu»7- 

C637S £14.95 ... 

XENON STROBE WARNING I USHER KITS rtta-J 
We hare Ihr llfpll Mkclion el »iin.h* fjjihf r He 
jYAilil'k: inynhrr*. TjcI* 'if lime imill bji p.^~*i 
ful kit* produce EanlinuDui llnhei if bnlllinc -"hi 
IiiM flofl* hkjhoulppt vflnnn lEroh* lubci. (iteIE r 

ETcllltl, hike I1-. (I'ftriS. Ki. pl.nci. r-i|.-lrl [Octttj. 
sill nit, bnilen, t\i. tiEli kll l:iihci v. m'i ill e,4Ml. 
ilr^l.c llibv. PC SiuiJil in J inttnic tLon i (leu blTEer] 
mJeih), Wi hlte (hi ft.|f0*ln| lyptt iviililile 
l**i l. hi* ■ ttjjiijL'hl unoii v-aht *\trpl fui lh( A V 
onlE "hifii UHLi hi>i s* ihii* Lutaf ). 

DrUKATlNC PC BOARD SIZE STOCK SO. PRlO. 



T> 








VOlTAGt 
I.SV 



12V 



1 tH"i I US" 
2"'M ] I Mi" 
2" x J" 

I 7/1" x 1 l r J" 
) ,L \ I " 



CbI6B 
C330T 
CI BUI 
CSI7* 
C6241 






PAC TEC 

ELECT AON EC ENCLOSURE 

l>.K[, luw |L,„A>i.inn.h 
Eif4l For Ui I! rujiwi"* J n J 
nri?j#iij Uij.i I. ..I 
pliil K I Inl sf V. .1 1. 1 1 
ll.l, end f^ni-h 'iu. 



BOX OF ELECTRONICS 



.;:i" 






Thspriini E 



1 ITS. 



piMOIiL-FCTRU Tr^NSOmfR 
Same lypr. uied in minj' ■!■■ 
lE4>nk [imti Id emil sound 
tffrelk t'or*iln**tf H" tqitiiT ■ __. 

.ri vlJl n--!i f fl rr J EO 1 nrlll [ f 1 

dLK:. rti^TlrntJ riipjlnMi i. ^ 

"tHin/ So JOILIIZ. \ . 

si.oo V> 




CIRCLE 34 ON FREE INFORMATION CARD 



CB EQUIPMENT 



PALOMAR/Pride electronics— exclusive repair fa- 
cility. Sen/ice — update — improvements on these 
and similar equipment. PALQMAR-PRIDE RE- 
PAIR t 1320-4 Grand, San Marcos. CA 92069 (619) 
744-0720. 



^hiiiui^ihire 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters. PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions. 

16-paqe cataloq $2. 



CBC INTERNATIONAL. P.O. BOX 31500RE, 
PHOENI X. AZ 85046 (602) 996-8700 



WANTED 



INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national 
technology exposition. Call I -8 00- 528-6 050. Ari- 
zona 1-800-352-0458. X331 . 

OLD lubes: 2A3, 10s, 45s, 5Q'S, 80's, 81 's, 211 , 242, 
845, VT-52, VT-62. WESTERN ELECTRIC EQUIP- 
MENTS: (818) 576-2642. David, POB 832, M-Park. 
CA 91754 



SCANNERS 



SCANNERS— discounl prices Bearcat BC-100 
S279.99: Bearcat 210XL S214.99; Bearcat 300 
S335.99; Regency MX3000 S18S.99; JIL SX100 
S138.99; JIL SX200 S269.99; Bearcat 20/20 
S275.99; Spectrum radar detector $214.99; plus 
$3.00 shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland. Albany. NY 12208 
(518) 436-9606. 



HOME ROBOTS 



BUILD your own personal robot. World's largest 
supplier of kits, parts, publications. Catalog/photos 
$5.00 refundable. Design Handbook $10.00 ppd. 
ROBOT SHOP, Dept. 10. PO Box 582, El Toro. CA 
92630. 



APPLE SOFTWARE 

ELECTRONICS made easy for Apple 11 users with 
Mentor, the proven theoretical circuit design pack- 
age. Excellent learning aid too. $174.95, 
KORSMEYER ELECTRONIC DESIGN, INC., 5701 
Prescott, Lincoln, NE 68506, (402) 483-2238. 



ELECTRONICS, PHYSICS, 
PSYCHIC PHENOMENA 

PSYCHIC phenomena explained, learn to read 
minds, develop a photographic memory and more 
No.1 $3.50, How U.F.O.s work, produces spiraling 
lines of electricity, artifical gravity No.2 $3.50, How 
to transmute the elements, the secrets been around 
since 1899 No.3 $4.00, Prophecies of Nostradamus 
over 80 prophecies, two showing the destruction of 
the M.X., explains biblical, mythological mysteries, 
best interpretations around No. 4 $10.00. Many elec- 
tronics kits, modulated door lock, ruby crystal laser, 
electronic bug devices, just a few. Free catalog. No 
COD. or charge cards. Add $2.00 postage, han- 
dling, MIKE REILLY. 3520 SE 5th Ave., Cape Coral, 
FL 33904. 



DATE SAFE TALISMAN 
TRADING & IND. INC. 

5H' diskette box holds 50 diskettes only $15.99 two 
$30.00, includes shipping, 6.5 sales tax California 
residents. Send money order 5601 SLAVSON AVE- 
NUE, Suite 212, Culver City. CA 90230. 



NEW ORLEANS AND WM. B. ALLEN 



UP TO 

25% OFF 

ON 
LARGEST FULL LINE INVENTORY OF 

HAND HELD METERS 

FOR EXAMPLE 

FLUKE 73 I 75 

FLUKE 75 ...$ 88 

FLUKE 77 S115 

FLUKE 8020B S170 

FLUKE 8021B $139 

FLUKE 8022B $126 

FLUKE 8024B $174 

SOAR SX220 S 22 

SOAR ME540 S 44 



AS CLOSE AS YOUR 
TELEPHONE 

CALL TOLL FREE FOR 
SAME DAY SHIPMENT ON 

DISCOUNT PRICED 
TEST EQUIPMENT 

18 LEADING MANUFACTURERS IN 
INSTRUMENTATION INCLUDING 
HUNTRON o 



UP TO 

28.5% OFF 

ON 

HITACHI SCOPES 

SAVE UP TO $480 
V212.. 20MHr (SAVES164). 
V222 , . 20MHz (SAVE $191). 
V422 . 40MHz (SAVE $246). 
V650F . .60MHi (SAVE $257) . 
V209 . . 20MHz (SAVE $250) . 
V1060F 100 MHz (SAVE $343). 
V0B9 Veciorscope(SAVE $480) . 
V099 . WavBtom (SAVE $468) . 
All Prices Include FREE $50 



$ 451 

$ E24 
$ 679 
$ 938 

S 692 
$1252 
$1204 
$ 882 
Probe 
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAS T SHIPPING! 



TRANSFORMERS 



120 vol! 

prSmrrltt 



JP 



5,6 VOLTS (B 750 HA S3.Q0 

6VOLT$@150MA S1.25 

HVCT..S 200IIA 12.00 

1IV.@(S0MA S3 50 

16 VOLTS @ 1 AHP £4.50 

24 VOLTS @ 250 MA $2.50 

21 VCT :-. 1 AMP 14.50 

42VCT@1.2AMP Si. 50 



WALL 
TRANSFORMER 



ALL ABE 115 VAC 




RS-232 EXTENTION 



9 LINE CONNECTED. 
LlfCS I tmuLGH a t 20. 
G825 HALE TO FEMALE. 

10 FEET SHIELDED. 

$11.00 EACH 



MIKE 
CONNECTOR 



4 VDC @ 70 MA 

5 VPC Coi 100 MA 
tWCe 500 MA 
15 VAC @ 300 MA 
16.5 VAC @ 10 VA 
17 VAC @ 500 



SPRING LEVER 
TERMINALS 



6® 



CODED 

TERMINALS 

ON* STURDY 

2 3/4" • 3 3/4* 

BAKELITE PLATE 

GREAT FOR SPEAKER ENCLOSURES 

OR POWER SUPPLIES 



MULTI- 
SWITCHES 

3 STATION 
NON-1 NTERLOCKING 

3 - SPOT SWTTCHES. 

EACH OPERATES 
INDEPENDENTLY 

1*»" BETWEEN 

MOUNTING CENTEHS 
$1.75 EACH 

5 STATION 

INTERLOCKING 

MADE BY ALPS. 
3-2PDTAND 
2 - BPDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3 V." BETWEEN 
MOUNTING CENTERS 
52.50 EACH 

5 STATION 
NON-INTERLOCKING 

SAME AS ABOVE, EXCEPT 

EACH SWITCH 0PEFLATES 

INDEPENDENTLY 

S3. 50 EACH 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 
OUTPUTS FOR H IGH AN D LOW PR EOUENCY 
AUDIO SIGNALS USE TWO ORGANS FOR 
STEREO 

16.50 PER UNIT 

COLOR LIGHT STRING AVA1 LABL E St.7S EA 




5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE SAM E AS 
SWITCHCRAFT 12CL5M. 

12.M per set 



METER 

0- 15V.D.C. 

THIS 2-1/4- 
SOUARE METER 
MEASURES 
0-15 VDO 
(4.50 EACH 




SUB-MINIATURE 

DTYPE 

CONNECTOR 



SOLDER TYPE SUB MINIATURE 
CONNECTORS USEE FOR 
COMPUTER HOOK UPS. 
DB-15PLUG 5X75 

DB-1S SOCKET $4.00 
D8-15H00D $1.50 

D6-25PLUG 1.2 75 

DB-25S0CKET J3.S0 
PB-25H0OD $1.25 




"PARALLEL" 

PRINTER 
CONNECTOR 

SOLDER STYLE 
36 PIN MALE 
' USED ON 
P -PARALLEL" 

DATA CABLES 
T5.50 EACH 

I.D.C. MALE 

ILL 
, PRESS 
IT CN 
' STANDARD 
RIBBCN CABLE. 
SB.00 EACH 




7 CONDUCTOR 

RIBBON CABLE 




SPECTRA STRIP RED MARKER 
STRIP ?8GASTRANDEDWIRE 
$S.OOPERROLL<100FT,) 



COMMUNICATION 

MICROPHONE 




NEWC.B STYLE MIKE WITH 
PUSH SPOT SWITCH 
55.00 EACH 



PUSHBUTTON 
POWER SWITCH 

DOUBLE POLE POWER SWITCH 
PUSH ON, PUSH-OFF 
51.00 EACH 



NEON W/ RESISTOR 



DIRECT 
OPERATION 



7 Tor S 1 .00 FROM 1 20 VOLT 



120V INDICATOR 

NEON INDICATOR RATED 

T20 V 1/3 W MOUNTS IN 

5/16" HOLE RED LENS 

7SCEACH 

10 FOR 57 00 

100 FOR 165 00 



S TRACK RECORD/PLAY TAPE DECK 




S TRACK RECORD WITH AUTO STOP: NOT FULLY FUNC 
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR 
PROBLEMS. IDEAL FOR PARTS EACH UNIT CONTAINS 
SWITCHES. LIGHTS. TAPE MOTOR, BELT. WHEELS 
PULLEYS, PRE AMPS. TAPE HEADS. ETC. 
•SPECIAL PRICE" 14 00 EACH 

10 for 535.00 



2K 10 TURN 

MULTMURN POT 



SPECTROL 
-* aMQD 5-3*1-716' 



EDGE 
CONNECTORS 



EBTflKOLLL 



_n3.ytaSEmihETTv£il 
Timiim 
ALL ARE .166" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW «5D -IOA20 52.00 EACH 
18/36 GOLD 

SOLDER EYELET 12.00 EACH 

22/44 TIN 

P.C STYLE. NO MOUNTING EARS 
tf .50 EACH 1 FOR 51 4 .00 

22/44 GOLD 

PI- RTYLE * 2W > 6 * CK 

PC STYLE 10FOftmM 

28/56 GOLD 

2BV56 GOLD PLATED CONTACTS 

1 56 CON TACT SPACING 

52. 50 EACH 1 FOR K! OS I 



SWITCHES 

MINI-PUSH BUTTON 

SPST MOMENTARY 

NOHMALLY OPEN 
1/4" BUSHING 

35 c EACH 
10 FOR 13.25 

100 FORS3DOa 
SPECIFY COLOR 

RED BLACK. WHITE. 
GHEEN YELLOW 



SOLID STATE 
BUZZER 




STAR »5WB 061 

&VDC. 

TTL COMPATIBI I 
11. DO EACH 
10 FOR 19.00 



SOLID STATE 
RELAY 



HEINEMANN ELECTRIC 
Mtl] 5A 140-5 AMP 
CONTROL J 32VDC 
LOAD 140VAC^ AMPS 
SUE 2"X I'X (THIGH 
15.00 10 FOR 545.00 



FREE! FREE! FREE! SEND FOR 



NEV 

.LARGER.'' 



48 PAGE CATALOG FREE! FREE! FREE! 



LINE CORDS 



TWO WIRE 

S 1 1801 TWO WIRE 
3 FOP. 51,00 

THREE WIRE 

IB INCH 1880 THREE WIRE 

2 lor 11.00 
SFOOT 13oo THREE WIRE 

$2.00 EACH 



SOLDERING 
IRON STAND 



SPRING STEEL 
IRON HOLDER 

ON WEIGHTED 
BASE 




15,00 EACH 



TRANSISTORS 

2N70S S lor 11.00 

2N2222A 4 lor SI 00 

PN2222 1 Tor 11.00 

2N2904 4 lor (1.00 

2N2M& * Tor 11.00 

2N250T 4 lor 11.00 



KEY 
ASSEMBLY 

SKEY 

CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES 

MEASURES 3 3/4" LONG 

6 KEY 

$1.25 
EACH 

CONTAINS SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



BATTERY 

OPERATED 

SMOKE DETECTOR 




BRK MODEL «79R 
UL APPROVED 

9 VOLT BATTERY OPERATION 
FOR CEILING OR WALL MOUNT 

$8.00 EACH 2 FOR Its. 00 



POWER SUPPLY W/PRE-AMP 




THIS SUPPLY WAS USED TO POWER 
AN 8 TRACK/CASSETTE UNIT IT 
WILL SUPPLY APPRO* 15 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN/OUT 



14.50 EACH 



ROTARY 

SWITCH 

1POLE 

eposmoN 

WDIAxtft' HIGH 
75* EACH 10 tor IB 00 




RELAYS 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPOT RELAY: 
GOLD COBALT 
CONTACTS 
RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4 3 TO 
B V. COIL RES 220 OHM 

10/16" " 13/32" - 7/I6" 

AROMAT ■ RSD-6V 

11, SO EACH 10 FOR 513 50 



13 VDC RELAY 

CONTACT SPNC. 

10 AMP® 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT 
COIL 13 VDC 650 OHMS 
SPECIAL PRICE 11.00 EACH 



4 PDT RELAY 

■ 14 pin siyl* 

* 3 amp contacts 
4i ?4 volt d C Of 

120 >oh a fc Cat) 

• Used qui ruby !**i*rj 

$1.70 EACH 

spctity corf voltage 
LARGE QUANTITIES AVA1L4SLE 
SOCKET! WOH AELAV UM iKh 



COMPUTER M 

GRADE | 
CAPACITORS 



2,000 mfd, 200 VOC 

13/4'OPA - 5' HIGH 

3,600 mfd. 40 VDC 

13/B'DIA - 3 3/4" HIGH 

6,400 mid. 60 VDC 
IS/e'DIA ■ 4V4"HIGH 

22,000 mid. 40 VDC 

2'DIA ■ 6" HIGH 

31,000 mfd. 15 VDC 

13/4'DlA • 4' HIGH 

72,000 mfd. 15 VDC 
2 - 0IA -4 3/a'HIGH 

185,000 mid. 6 VOC 
21/2'DIA - 41/2"H1GH 



12.00 

$1.00 

$2.50 

$3.00 
$2.50 
S3.50 
$1.50 



CLAMPS TO TIT CAPACITOflt UM *■ 



SLIDE A POTS 



100K linear tape 

2" LONG 

1 5/6" TRAVEL 75* EACH 

500K linear taper 

2 7/8" LONG 

1 3/4" TRAVEL 75t EACH 

DUAL TOOK audio taper 

3 1/2" LONG 

1 1/2" TRAVEL. $1.50 EACH 



ff 



CRYSTALS 

CASE STYLE HC33/U 
" COLORBURST 
3579.545 KC 



2 MHZ 
13 SO EACH I $100 EACH 



METAL OXIDE 
VARiSTOR 

GE - V82ZAT2 
50 VOLTS, NOMINAL D C 
VOLTAGE W DIAMETER 
3 FOR fl.50 



MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS <a 



S.P.DT. 
(on-onj 

PC STYLE t 

non-threaded! 
bushing cs 

W EACH I ■ 

10 FOB ST 00 FT] 

S,P.D.T. 
{on -off -on} | 

HON- THREADS DjJ 

BUSHING £31 

PC STYLE J| J " 
HC EACH f V 

■n ron j? oo <U 



S.P.DX 

(on-on) 

SOLDER LUG 
TERMINALS 
II .00 EACH 
10 FOR 39 DO ' 

100 FOR 160 

S.P.D.T, 
(on-on) 
p,c lugs 

BUSHING I 
31.00 EACH I 
10FOB39j»V 
100 FOR S80K 



SWITCHES 

125 VAC 

S*P.D,T. 

(Oit-0ff-0n) a 

SOLDER LUG 
TERMJNALS 
I1.0Q iACH 
10 FOR SO QO 
100 FOR SSO 00 

D.P.D.T. 

(on-on) 

SOLDER LUC . 
TERMiNALS 
12 00 EACH 
10 FOR S19D0 ' 
100 FOR 3160 00 



TOLL FREE ORDERS ONLY 
1.S00 826-5432 
[ORDER ONLY) 

(IN CALIFORNIA: 1.800-258-6666) 
ALASKA. HAWAII. 
OR INFORMATION 
[2131 .160 8000 



■ALL ElECTROniCS CORP." 



L.E.D. S 

STANDARD JUMBO 
DIFFUSED a 

RED 10 FOR SI. 50 M 
GREEN 10 FOR $2.00 T 
YELLOW 10 FOR $2.00 1 

FLASHER LED 

,, 5 VOLT OPERATION 
l>\ RED JUMBO SIZE f 
$1.00 EACH FI 



it 



Bl POLAR LED 

2 FOR SI 70 

SUB MINI LED 



0T9 1 ■ 098 M 

RED 10 FOR $1.00 

200 FOR $18 00 

GREEN 10 FOR $1.50 

LED HOLDERS 

TWO PIECE HOLDER a £» 
FOR JUMBO LED — £J 

10 FOR 6SC 200FORS10M 



CLEAR CLIPLITE 
HOLDER 



O 



MAKE LFD A FAHCV 
INDICATOR CltAR 
4 FOR $1.00 



PHOTO-FLASH 
CAPACITORS 

170 MFD 330 VOLT 

I 1/B" ■ 7/*" 
2 FOR $1.50 10 FOR $7 00 

BOi 

750 MFD 330 VOLT 

1/4' DIA 
10 FOR $1 1 .00 



2" HIGH 
$1.25 EACH 



" iML @ 



JM 



B05S. VE-rmont Ave. 



PQ BOX J0406 Los Angeles. Calif. 90006 



QUANTITIES LIMITED 
MINIMUM ORDER 510. 00 
USA 52 SO SHIPPING 
FOREIGN OROERS 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 1 2 
NO COO' 



CIRCLE 12 ON FREE INFORMATION CARD 
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It 704|i4 fHOMO C r17Sl|4l 

l| 7&4t«4 MOM r S I11SIKI 

74 KMJ.4 PSQMD C 1 175.190 1 

74 KMfal PROMT 5 in7S:9ll 

^DATA ACQUISITION 

0630 M^ikODOCCsnvHl *5Vu-9V 3*5 

MC34 7CP ll'.^rEf D-.i PijiCAMPStsIeiti 495 

MCS40ILf t|?hl0'*^vr!(*rOAC0iO7LCN) US 

MCMMLB fllblD'ACcimiiwiDJ.CEMILCNi 333 

. .'i lDI-E.lA/DCnn¥i«(rltli'?LSe) 4*S 

4DC0BO4 10 1 bi| A:0i(m^!4r| iLSBj 111 

D1C0IO4 15 1 bl 4 Cv\-,*>Ht \ 71% l ir | 1.93 

40CDIQ9 IllE.I J.''DC«itTiEfi-|| OH MMi | 441 

ilECtn? 4Q| t.!A DCffnv*::pil6Cn Mull. I 119 
D*ClDW II rObta/JOan-P tt*ia Cpro i0 0V*t 795 
D*EIDM n iOErMH.'ACwFf Mcrg Come lOTDSg ESQ 

DACI0?0 11 "Obifi-ACefflv lOOlMLfi Ii 791 

DACID77 Tl *Gbta;t,L*i* lOTOHLm !■ 193 

MCI 17? 1| 1JV tJ*i Chw \0 70H lw p E S6> 

l»33*l t&tUa* Cuff Ml EOUTC4 1 19 

LM33W Tbfujti JTuir TrjiniduCcr t JJ 

LM339H T»mg Cump. Ptk FH* I 5flpm/C'| S» 

4.V-5-IQ13J1 40 30Kll»mirt|Tima|! 1* 



J^3j[ijji|, 



TnTTTr 
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SOLDERTAIL 
STANDARD fTJNJ 

H 10-M 



WfRE WRAP SOCKETS 
(GOL03 LEVEL #3 



II [NIWW 



S1O.0O Minimum Oidar — U.S. Funds Only 
CnlilomEa Resldants Add 6Vi% Sates Tax 
Shipping — Add 5% plus $1.50 Insuroncfl 
Send SJL&E 'or Monthly Salts Flyer! 



Spac Shaa;j — 30« audi 
Sand $1.00 Posiags I or your 
FREE T99J JAA^ECO C^T>ILOG 
Ptictts. Subj&ci to Change 
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1355 SHOREWAV ROAD, BELMONT, CA 94002 
mm PHONE ORDERS WELCOME - ^15) S92S097 Te/sx; 17KG43 




Digitalker- 



DT1050 — AppllcaHons: TaachJnu afds, 
appllancsK. clock*, nutomotlva, ia]*commMntca< 
lions, langupg* tranilalions p ale, 

Th* CniGOD li a Elarxiiro piGiTALKEH. U| in»d4td n»lh Uf wparit* 
jitrj uaalul won3i. 2 lun*i aiKI 5 dillaranj aiivjtu dudKoni. Thg- 
warot and IM11A4 hiv» fr?n-v itijgnad diuitid addrsiiaA, making iL 
pouibu loeulpul i.nrjtt w04df or wordi cwicilanalad inla p^'Jies 
4< fX«i vvniancn. rn» "Hilca" (Mtpul ol ihq uTTOSO 1* * mghly in- 
lGHigibl» mala vcict. Female ■ n-rt chiliffan't voi4:aa can ba iymnciu- 
od Tha vocaburanr >■ choien si ihal i| <■ appiicibla 1o many pro- 
lUDtl and ni:'ith 

T hi DT 1 M-3 conn Hi ol ■ $p—i h Piccan^r Chip, H MM 10* |40- pin) 
and r."6 111 Sf*tch ROHs. MH57U4SSR1 ir.d MHi3lt4&SHJ \2* p,*,', 
Jiang wkfji 1 MnEtr Wcrd Mil am) a q ■co*nrTM(K^Kl ich»nijljc 
diagram on mi ippl>zilion ihti t 

DT1 U50 DigHalker™ $34.33 H. 

WM54104 ProcBS?or Chip SH.95 &a . 

DT1057- Eipaoflj ihe uTIOSO vocabuJiry \mm 137 lo over 260 
*r*<ls, IncluitH E HDMi ind ipoct. 
_ParlHo.OTl057 S2iJ5 B3. 

"frahiarjwi 



OIMli^DIL 



7W5ITV/K« , 

7IDKPL 

FE0T7DU 

710KV/-KH- 

7I0FCJL 

flDFEVrKf 

nifich 

770IVS 
7?OS*C 

■ ;.>:.., ; ; 

77O7AIP0 

7?07AEVfKI* 

731Vflj 

F2I9EV/W 

7?l(Ai|i 

niton 

77I7A1H 
7774tF«L 
7JWIV/M- 



CMOS PncuKfl TUT** 
Slq3*j|cJifjFp. XfL 

jftfrw^erLcafiniit 

J ": >?l LCD kpiir i* rm t fill 
CCkcid Board QKptar 
JVr ; 3^-*/DfLtD&w(i 
iC Crctii Botrfl 0^pl»f 
J'::VA.C'LCSrJT i.3 



14 OKftjkrCwiliditr 

14 Frrq Cwnlfr Chip. XS"L 

14 4 FiA HUCS Sfepwifch ctr 

W 1 Fiior tt final* H rrifi TTi 

H IDqlLlmv CwntarCA 

71 loajfFr^ CwmarCC 

II 4Dt9[L[01ft>/DPHncaMseCjl 

71 4 Dttjf LED L ?.' Conn Ctbntir C.C 

•D LCDUVDiatLlpCdumtrflfll 
5 FuW^en Caunlp Diu 



41 *S 
1095 

4f» 

10 15 



J3O0Q9 19S3 INTERSIL Dala Book niis Pt .59,951 



74HC High Speed CMOS 
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74HCIM 
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74WI17 
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74IC140 
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459 








74NC1» 
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74HC100 
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74HC1C1 


It 




74HCW 
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359 








74rtCl(? 


If 




74KJ73 
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74HCHE4 
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74HCIH 
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74MCW 


















NHMf) 
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7l*CiM 




319 








F4K174 
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74MCI79 
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109 


74H^H 
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349 








wem 


:i 




74riC400? 


14 


.51 








74HCIIJ 






74HC4QI? 






























74HCIM 


H 




74HC1034 


II 


ITS 








T4KST 






Jt/£KHZ 












74H3M1 


;: 


379 


'i-K'y.C 


!5 


14* 


MW111 


It 
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74HCH1 


71 


139 


nxmis 
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r«OM 
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7UC4114 




419 


























wctsi 


if 


as 


741C4M1 




in 








74HCU01 ti unfrrfllirfd AM etntfi ari ^ikr ( j 


T1C0O 
T1C07 
74CIH 


11 

14 


3S 


BTB4Tl.ll 


740740 
74C741 


M 

n 


17i 

1S5 
l« 


74C95 


■■* 


■ ii 


F4C» 


W 


S 


71D1Q7 


14 


.71 


71037^ 


H 


729 


Mv'i 


14 


» 








741:374 


H 




T4CE1 


14 


99 


74CI14 


H 


ia 


nctoi 


14 


Yt 


74C3fl 


14 


9 


74C117 


■■>, 


ITS 


74CPU 


14 
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MC» 


14 


35 








J4C306 


14 




74C37 


14 


91 


74CI1I 


II 


1.FI 


74C9TI 


n 


114 


74C4J 


tl 


111 


JJCtH 




1 II 


J4C9T? 


n 








1.-79 






TI9 








74C7DJ 


14 
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7/4CID4 


14 


ia 


74C9I7 


n 


Ott 


7*C74 


14 


•ti 




If, 


«9 


nan 


ii 








i» 


74CI74 


11 


1.11 






4b 


74C« 


1* 


39 


74C171 


11 


111 


r4CS?5 


u 


S9i 


74CH 


11 


l» 


740 IK 




13* 


F4C92I 


ii 






14 


9.8) 


7*C193 


11 


1J9 


MC91 


ii 


H 


74C91 


H 


■ 9 


74.CI91 


11 


ia 


90C97 


ii 


£9 



TLcncp 

TIOFTI? 
TUff4QI 
llftlCJ' 
HOBO 1 



LUJtOO 
LB.] HEW 

:u.i'M 

LMjin 

UAI7T 
UUIBQI 
LU1I9H 
IJU70K5 

U4U0K-I3 
UU7K-S5 
LMIMR-M 
LMJ70T-5 

LiU70T.il 
LMJMT.31 
LM1KW 
UU73H 

LMl.?M 



LU33f 
L11M6! 
iMV-nw 

LMB7T 

LM3RK 

LHXNH 

UQ40K-S 

liUOl n 

LHHM-IS. 

LMJ40P174 

iUMJTi 

LI4M7T13 

EJ04CTE1 

.»";..: :: 

1*0*1^5 

i Mm iP. u 

UWKlP-lj 



L3f047?-1 
UB17M? 
LWia'-IS 

L/347H 



LfJrilrl 
UF11* 
LFU5H 



LUFW 

Luyjtj 



LV-Jl'h K< II l '.'j 



U4UTV 
M37CH 

K571M 
IMTfJXM 
U470»| 
LM71GH 
LHTHM 

.»■::■* 

U47J3H 
UiTW 



LMUIDW 

UCEMt 

HCI3S0 
HCI35S 
1M1456V 
IMUS6CH 

|tH4M 



iMIKOi 
IU1I7IH 

lUII.'Tti 

IMI^fhP 

LUIBW 

LHnH 

HCTJvr 

UUCKI34 

oczn 

LUJI77P 
IHTITir 
LUfSQlN 
UU?»7H 
LUrHTN 
LUJMcn 



LktHKN || 239 

I Ufl 1 5H 11 7» 

L14381H II 7Jf 

rtfLSM 14 l» 

K4111M I IH 

FC4L5HJR 4 49 

HHtHFl( 919 

LW750CN I 141 

LWIHU II 791 

K3537 I IK 

H5U4 I 139 

71H0W ia 

atom ii jsi 

LBI30KB I 1 rj 

LHEJCOOI II I 19 

ft*7? S 331 
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CIRCLE 41 ON FREE INFORMATION CARD 



Commodore 



RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 



ProModem 1200 



#> 



The JE232CM aftcws ODnMHOfl QFabndttti MriH RS232 
printer*, made-mi. etc. to your VIC-20 and C-64 . A 4-pole 
switch allows the inversion of the 4 control line*. Com- 
ptttt* installation and operation instructions Included. 
■ Plugs rnio user Port - Provides Standard RS232 signal 
tevels -Ussa 6 signals jTransinil. Receive, Cloar to Sand, 
Request to Send. Data Terminal Ready, Data Set Ready). 

JE232CM $39.95 



ft 



PROMETHEUS 




Intelligent 300/1200 Baud 

Telephone Modem with 

Real Time Clock/Calendar 

Th* ProMrxt*rn h is a Bel] 21 2A (300/ 1 200 baud) intelli- 
gent stand-alone modem ■ Full featured expandable 

modem * Standard features Include Auto Answer and 
Auto Dial, Help Commands, Programmable InleNtgeni 
Dialing,, Touch Tone" and Pulse Dialing & More - Hayes 
command 1 set compatible plus en additional extended 
commenci set' Shown w7 alphanumeric display option 

PM1200 $374.95 



KEYBOARDS 



VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 




JE520AP 



JE52QCM 

• OftrZSdwtttf ncabulirr-alrbiei ilhw Mil rwmittarr of man 
Ehtn 500 wwdi * Butt -in smpfrfitr. ipeikir, valunvi central, arm 
a jack • HtcTHCti i cHiir, natural null volet * Plug-In tntr 
■ Cjss iln: 



natty tnth dacuntfltitari ind i-impka loftwire 
Ttt^l K a*"W x 1-3/B-H 



WPUCATIONS: * Security Warning 
■ Teach rig 
• rndnjimnurtton 



i iiamcap Hi 
» Gamti 



The J E5 20 VCHCE SYNTHESIZER will plug right into your 
computer and aLkm you to enhance almost any applica- 
tion. Utilizing National Semiconductor 1 ! DIGFTALKEfl " 
Speech Procesaor IC (with four custom memory chips), 
the JE520 compresses natural speech Into digital morn- 
ory, including th* original inflections and emphases. The 
result is an extremely clear, natural vocalisation. 

Pw1 No Oi-s^r yllon Pii-t» 




13*Tx'1*i*Wi**H 




6-9/16TLk6ViYx1VH 



Nationally Known 
Manufacturer? 



mT 




2TVlB9,flrWs3H-H 




Milsumi 54 -Key linen coded 
All-Purpose Keyboard 

■ 5PST keryawtlche* * 20 pin nbbon cable connec- 
|n>fi -LewprotiMXen ■ Fsaturai: curtor contiols. 
contra, caps nee*.}, iunctwn. enfer and jniH keys. 
-CdkxWoffcmfA): gray >ViL: 1 lb. - Pinoul included 

KB54 SI 4,95 



76 -Key Serial ASCII Keyboard 

• Simple eenal interlace ■ 5PST mechanical awitch - 
ing ■ Operate* in upper and lOwOf case ■ Five user 
funcnen fciry^: J- 1 -FE + Six. finger oOge card connec- 
tion • Color jfceyil tan ' WiighL 2 I be ■ Dai a Incl 

KB76 $29,95 



106-Key Serial ASCII Keyboard 

■ fl-Wl serial ASCII {12-&H date atructure - requires 

3 inttrucllcn bits and 1 sync bH] L The JarTsiinala 
wan rjeaignao w> be d*ity Gharnad around a Central 
host computer end uaad as indhrlduaJ we** stfltwn | 
• Hall frlfetf nrlichirVg - Numeric bj id cursor keypad 

■ ID titer definable heyt ■ SO' interbc* cable wrth 
9- pin aub-mini alure connector ■ ? LED Tunction 
disC4ey» ■ Security Hock - N-hay rortow ■ *.ulQmat«C 
key repeat function ■ Color (case): white wrm black 
panel - [hey caps)' flrey and blue Weight: 6 l s Ids 

■ Data Included 

KB139 . $49.95 



63-Key Keyboard with Numeric 
Keypad for Apple II and 11+ 
■ Plugs directly into Appia n or n+- nwtrwf board wirh 
ld-pln ribbon cable conned. ■ £6 spec, tunc. ■ Color 
[iuiyi): wMrJe/grey * Wi 2 lbs ■ Encloauraa available 

KB-A68 $79 + 95 



JE52GCW F«CflmmodM«64AYir.-?Q . S114.95 
JE52QAP For AppHh, n+. ind if* $149.95 




JE6G4 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 & 2S Pin Packages 



il EPflOM* ■ Ch«fc| fee prw,^ 4nW 3 EPftDMi 
n PWDMiO' EPHOMi ' AS232C Computer Werf»e* fcv edrttna md 




end piece* hv moche orewi -Sae-\*HT.*S*.T>x3S'H we»jin 



necmi 

wiys | ii h*. i Wu w £W0m |7i *wnn wwim( tamewei 

xwi ifc»i;bf w^eew, dwaai an^aegi ai tn. a<nfci rataesftlWei 

hm e* (rti^ j^r*d gin*r * " ' "r w a>r f**!- etawie hum KbwHt *i ■« ERC*i 
tt k pmyawrna Wr —wl w a ei*r J W «irtt ^e JttH tkapUyiOxUrC 

UmtS r Dziwart hMKn« Wwrfncl *r-i* X "BSMlf EFK1I DATA' 
fcaui rjufgtn m DAT*. -vidM ban HUI avd U HflpM «*d wd kaaeav*dribee 

JE6G4-A mm rnvmmt, 

" e I Te«hKl 



. $995,00 



JEM5 - (KKltC MTOFWX OfTW - TU *sax t 



asm p»t sko ■** i«a «o* m t**f ■■* 2 *p t* 

rcfl a umrrto twc a su(Pl£ Of softwahe wRnrniN n basic fw 

THE TOS-BC- MCOS- J. LEWi l CCMPUTEK WlA ALSO S6 PftOVBtTi, 

JE664-ARS £moi Pnii. *je&h Oft*. $1195.00 

* JMi6AU9duM 






warn ■et,*y,»iw i 



ny i^iee 




POWER SUPPLIES 



TRANSACTION TECHNQLOGV, INC. 
SVDC € 1 AMP Regulated Power Supply 

■ Output +5VCC« 1 .damp (eiao +30VDC regulsted) - Input: tISVAC. BOHi 

■ Two-tone '.bJachrOapgel lell-BncFosed case ■ 6 loot. 3-COnrjucior black 
power cord ■ Size: 6V La 7" Wit 2V H ■ VWghl: 3 On 

PS51194 $14.95 






% 



Power/Mate Corp. REGULATED POWER SUPPLY 

- aipul: 1 05-1 ZV2 1 0-230 VAC II * ? -63 Ki - Lme reguUKin: - D 05*3 ■ Three 
mounting surfaces ■ 0i«l>O(tae* pcOleclran ■ UL recOgntzed ' CSA cenrfleO 



EMA5/66 

EMA5/6C 



5veJ3vSV«.SA +>ilil-Wx?^ 2lbs S29.95 
5v#6*/6vej5A 5VLi:*WHx2VH 4 Iba. 539.95 



POWER SUPPLY 'SVDCG 7.6 AMR t2VPC ...- 1.5 4MP SWITCHING 

-Inilur ll-SVAC. SO-tOme JwipflBWt, »#U« 1 Samp ■ Fan «HC/;>3*flr weexv 
Ml*d»mleMl.rn5.r?3(ftftCi.Duiput 5VDC* 1 7 tinno. lJvKB 1 6*rr.p ■( H»i DiK*, 
poiw«rd^3iia 1l'-j V ■ is-.'vy > 3'.'f -rteghl C llii 

PS94VOS, $34,95 



KEPCOrrDK 4-OUTPUT SWITCHING POWER SUPPLY 
- Ideal tor disk drive needs of CRT terminals, microcomputer!- and 
vWeo garnet ■ Input 1 1 S/230VAC r 5(VS0Hi ■ Output: +5V a S Amp, + 1 2V a 
LA Amp. +12VS2 Amp. -12V • Q.5. Amp*ut recognued -CS« DBriOad 

■S)M:7*iT.*e-3/l*-Wj< 1S"H -Weighil: 215a 

MRM174KF $59.95 



POWER PAC INC. REGULATED POWER SUPPLY 

* PartecHor computer j^oma'Cvlpur+SVDG Q ) 1 Amps. -SVDC S i A,mp, 
-l?vDCe)2 Arnpf, -12VOC * 0.5 Amp and *ZeVDC: « 3 Amps -Ov*r- 
wdtage pfpteclscni - S«s: 12VL x &S"irVj( 4SX ■ WWghi: IT rjja. ■ Spec incl. 

PS2922 S69.95 



4-CH AN NEL SWITCHING POWER SUPPLY 

' Mlcrnproceaacir. mini-Computer, terminal. mtdicaT ecuipn^nl and process 
comrol ippJitelioni ■ input: 9O-i30V*C, *7-**Wz -Output; -rSVDC • oA 
-5VDC#1 A: H2VDC* 1A,-12VOC*J lA-LineTegulalrans- - Q.2K, • Ripple: 
30mV p-p -LoBd regulation: - 1*n -OwKcurfenL protection 'Adf: 5V main 
ouipui ■10^-s^oOVl /. !vwjc4-15.m&>i ■ ivalghi. i^ibs 
FCS-604A. .*, $69.95 each 



Switch ing Power Supply for APPLE II, 11+ 4V //e ,M 

■ Can drive four floppy disk drives and up to eight expansion cards 
> Snort circuit and overload protection - Fits Inside Apple computer 

■ Fully regulated +5V 5A. +12V £ ISA, -5V« &K -12V 3 5A 

■ Direct plug-In power cord included * Size: 9VL x 3^'W x 2**H 

■ Weight: 2 lbs 

KHP4007 S59.95 



510,00 Minimum Order — U.S. Funds Only 
Celilomla Re a Wen is Add 6Vj "J* Sales Tax 
Shipping — Add 5% plus J1.&0 Insurance 
Send S.e,S.E, ^or Monthly Safes Flyur! 



Spec Sheets — 30c each 
Send $1,00 Pest sue for your 
FREE i$S4 JAMECO CATALOG 
Price* Subject to Change 
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ELECTRONICS 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
tVttPHONE ORDERS WELCOME — {415) 5928097 Telex: 176043 





Fiberoptics 



J The EDU-LINK Learning Kit 

The EDLMJNK fiber optic system 

is a lew- cosi. TTL compaii bie data 
transmission sysiem designed 
spedKcallyas an educational tool 
lor students and engineers work- 
ing In many different Industries. 
Includes: transmitter PCB, o re- 
ceiver PCB, one meter of pfastlc 
optic fiber, and all Ihe necessiarv 
electrical hardware "Complele elep-by-step Instructions, 
thea ry oF operation, and tutorial information are Included. 

ELK-1 OWZ.yS19.95 



APPLE ACCESSORIES 



5 W APPLE 3 * 

Direct Plug-In 

Compatible Disk Drive 

and Controller Card 

The AOO-514 Disk Drive uses 
SMugart SA390 mechanfcs-143K 
Eormatted slorage • 35 IracKs 
T CompaEibFe with Apple Control- 
ler & ACC-l Controller - The drive 
comas complete with connector and cable — just plug 
Into your disk controller card ■ Site: 6'L k a^yt x 
8-9/ 16-0 • Weight: 4'j lbs. 

ADD-S14 (Disk Drive) $179.95 

ACC-1 (Controller Card) S 49.95 

Also Available... 

JES64 (80 Col. • 64K RAM lor He\ . . $ 99.9S 

JE61 4 (Numeric/AiiK. Keypad tor Ire) S 59.95 

F051APC (Apple Compal >>-HL Drive) S1 89.95 

FH iAj>£.-sTAi£5 Protect Yourself... 

"^^ DATASHIELD 
TIvmI Surge Protector 

Y^K-_mg a fl 1 ' Elrminetea w»tage sptket and EMl-RFi noise 

1 ^B,\p»"^ > ^ babre rl can rjainaije your Bquipmenl or cause 

l 1 ^ data loss ■ 6 mftrrth warranty ■ Rjwar di ssipa ■ 

1 - ^ tlon [100 microieeonflsl' t.OOO.OOO rtfltla-S 

1 - *■■ «■ socket! "-G loot power cord' Normal line voi[- 

i *" fB| ago indicator I^hi » BrOwn c -ut-'ola zk out resort 

I switch ■ WetgM; 2 lbs 

Model 100 S69.95 

Protect DATASHIELD 

Yourself... Back-Up 

Power Source 

- Provides up ro 30 minutes of conl-nuoui 1 20 

I VAC 60+H OOwtrf 10 your eompuhrf ayttfrfii. 

I I [load dependen!) when you hjtve a c-aey cul 
or TOItage aeg * Oufpul rating ; 200 watts ' &x 
rrunin warranty ■ Weifthl 24 Itn. 

PC200 {Model 200) $299.95 

Fftr more demainding =ys1em-s (ej.9, wth hard dtsKs) 
■ Output rating: 30Q watt* 

XT300 $399.95 



IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 



SAVE HUNDREDS OF $$S BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Mot of Uw popular memory Ininli allow you lo add an jddiElo<iii 
HK. 1JBK.. 1S2K, 5! 75CK. Tl:i IB«HK >;.[ Hi-Ill peeulale 1hlU board* 
in eaK S yi* IncnnkenLi The k n i l i . mpi » 1o htiall — ju ;' irtierl Ihe 
nine S4K flAM chips In Ui» prevW»d lochei* and tei ihe iwo groupii 
oF inrliohe*. DlneUoni lie Included. 

IBM64K (Nine 200ns 64K RAMsl . . $43.95 



TRS-80 MEMORY EXRftNSION KIT 



TRS-80 to 16K, 32K, or 48K 

--Model 1 = From « a 1SK Hiqulni (il One Kit 
Wodtl 3 9 Frill 4K In 48k Riqutril [31 'but KIU 
Cllor • From 4K It 1SK Htqgirci (3 1 Due Kit 

***** 1 HvFPH Wlk ElN»IH IUI4 Yf « ilK TwS KHt Hiqii f*i 
-ain iuq.m IV ItEft Iflt IT E^dlM - 

THS-1EK3 *J0D«l tor Color 1 Mode! Ill . . . . S8.95 
TRS-i6k< -!50iii for Model I S6.95 



THS-B0 Color 32K or 6«K conversion Kit 



Eaay to inalnll Kiis cornel cOmpMLe wilh 8 ca 4 1 &4 -7 1 ?00nsj €4K 
dynjinnic FtA*rl4 and ccninpraion dncumenlqlion Con^erli TR3- 00 
color ecwrirxiters wilh D r EL, ET F and rfC clrcuH ooards to 32K 
Alia con wrls TRS- 6t> color compijlar 1 1 1o C4K. Rex DOS or OS ■ ij 
required in uliliza Full 64K RAM on oil computers 
TRS-64K2L S3&.95 



UV-EPROM Eraser 

I 8 Chips — 51 Minutes 1 ■„ " N 



3> 



I 1 Chip — 37 Winules 



Bmh jro*. n.*. s?U. J^n. asii, isjj. 35i-. tr.m gp to ■ chips 

niiChin. 51 *ninu Li-s r.1 Chip- In JT m-isif«i( HunSakL CDm:ianl ix'p^jiur* 
dltlenee el o«ie Inch. S^eciil confluence loam linir ellmlFiilat Atetlc 
pyUriup, eu'll-li iilely lock tp provi-nt yv i-iposgr* Coenpecl — only 



I 3 TCI* i J.M". Corrplajl* with 



ipltfing li 



DE-4 UVEPROM Eraser . . 
U V S- 1 1 E L ReplacemsntBulb 



s 79.95. 

. .$16,95,/ 



z 

§ 

m 
m 
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PARTIAL LISTING ONLY- PLEASE GALL OR WRITE FOR FREE CATALOG. 



STATIC RAMS 

2112 256*4 [450nt] 

2114 1024x4 14 50ns) 

2114-25 1024x4 [250ns] 

21141-4 1024x4 l4S0ns)|LP) 

2114L-3 1024x4 (300ns)|LP) 

21141. 2 1024x4 [200ns)|LP] 

TMM2016-200 2048x8 (200ns) 

TMM2016-150 2048x8 l'1 50ns) 

TMM2016-100 2048x8 <100ns) 

HM6116-4 2048x8 i200n«)|emos) 

HM6116-3 2048x8 <150ns)(cmos) 

HM6116LP-4 2048x8 (200ns] lemosll LP) 

HM6116LP-3 2048xa f160ns)|cmos)(LP) 

HM6264P-15 8192x8 |150nsl(cnos)|LPI 
LP = Low Pawir 

DYNAMIC RAMS 



2.39 

8/9.35 

8/10,95 

8/ 12.95 

8/13.45 

S/13.95 

4. IS 

4.95 

6.15 

4.75 

4.95 

5.95 

6.95 

39.95 



4116 250 
4116-200 
4116-150 
4164-200 
4164-150 
TMS4164 



16384x1 |250iisl 
16364x1 |200ns] 



16384x1 
65536x1 
65536x1 



(150ns! 

(200ns](5v) 

(150ni)|5v) 



8/7.95 
8/12.95 
8/14.95 
8 44.95 
9/49.00 
8.95 



65536x1 il50nr.1l.5v) 
5v - Single 5 Volt Supply 

EPROMS 

2708 1024x8 (450ns) 3.9 

2716 2048x8 (450n*](5v) 3.9 

2716-1 2048x6 i 350ns) (5v) 5.9 

TMS2532 4096x6 (450ns|(5vl 5.9 

2732 4096x6 I450m|(5v) 4.9 

2732-250 4096x6 |250ns|(5v) 8.9 

2732-200 4096x8 (200nsl(5v) 11.9 

2732A 4096x8 |250m][5v)(21vPGM] 9.9 

2732A-2 4096x8 l2Q0nsj(Sv)(21vP6M] 13.9 

2764 6192x8 |450ns)[5v( 6.9 

2764-250 6192x8 (250ns](Sv) 7.9 

2764-200 8192x8 (200ns|(5v) 19.9 

I 27128-30 16384x8 (300n«|(5v) 22.9 
5v ■ Singls 5 Volt Supply 
21vPGM = Program at 21 Volts 

SPECTRONICS CORPORATION 
EPROM ERASERS 



PE-14 

P6-14T 
LPE-24T 



Chip 


Intensity 


Capacity 


(uW 'Cm') 


9 


8,000 


9 


6.000 


9 


9,600 



83.00 
119 00 
175,00 



8000 



B03S 
8039 
80 SO 
8085 
BOSS A- 2 
8087 
8088 
8155 
8155-2 
SI 56 
8748 
875 5 



5.95 
5,95 
3.95 
4.95 

11.95 
175.00 

29.95 
6.95 
7.95 
6.95 

24.95 

24.95 



8200 



8203 


39,95 


8205 


3.60 


8212 


1,80 


S216 


1.75 


8228 


3.49 


8237-5 


21.95 


8243 


4.45 


8250 


10.95 


8251 


4.49 


82 53 


6.95 


8253-5 


7.95 


S255 


4.49 


8255-5 


5.25 


8259 


6.90 


8259-5 


7.50 


8272 


39.95 


8275 


29.95 


8379 


8.95 


8282 


6.50 


8284 


5.50 


8286 


6.50 


8288 


25.00 


Z80 




2.5 Mhz 


Z80-CPU 


3.95 


ZSO-CTC 


3.95 


Z80-PI0 


3.95 


Z80-SIO/0 


11,95 



4.0 Mhz 

Z80ACPU ( 

Z80A-CTC i 

ZBOA DART 1 

Z80A-PIO ' 

ZBOA- SI 0/0 1: 

6.0 Mhz 

Z80B-CPU 9.95 J 



[ 6500 




6502 


4.95 


6520 


4.35 


6522 


6.95 


6532 


9.95 


6551 


11.85 


6502A 


6.95 


6522A 


9.95 


j 6651 A 


11.95 


6800 




66000 


49.95 


6800 


2.95 


6802 


7.95 


6809E 


14.95 


6809 


11.95 


6821 


2.95 


6845 


14.95 


6850 


3.25 


6883 


22.95 


DISK COIMTR | 


1771 


16.95 


1791 


24.95 


1793 


26.95 


UPD765 


39.95 


INTERFACE | 


8T26 


1.59 


BT28 


1.98 


DM8131 


2.95 


DP8304 


2.95 


CLOCK CHIPS | 


MM5314 


4.95 


MM5369 


3.95 


MM58167 


12-95 


MSM5832 


3.95 I 


DATA ACO 


ADC0804 


3.49 | 


ADC0809 


4.49 I 


ADC0817 


9.95 I 


DAC0S08 


2.95 


MC1408LS 


2.95 I 


SOUNDCHIPSJ 


76477 


3.9S I 


76488 


5.95 


AY3-8910 


12.95 1 


1SSI263 


39.95 J 





74LS00 




74LS00 


.24 


74LS157 


.65 


74LS01 


.25 


74LS158 


.59 


74LS02 


.25 


74 LSI 60 


.69 


74LS03 


.25 


74LS161 


.65 


74LS04 


.24 


74 LSI 63 


.65 


74LS0S 


.25 


74 LSI 64 


.69 


74LS08 


.28 


74LS16S 


.95 


74LS09 


.29 


74 LSI 66 


1.95 


74LS10 


.25 


74 LSI 69 


1.75 


74LS11 


.35 


74 LSI 73 


.69 


74LS12 


.35 


74 LSI 74 


.55 


74LS13 


.45 


74LS191 


.89 


74 LSI 4 


.59 


74LS192 


.79 


74LS20 


.25 


74LS193 


.79 


74LS21 


.29 


74LS194 


.69 


74L526 


.29 


74LS195 


.69 


1 74LS27 


.29 


74LS197 


.79 


! 74LS32 


.29 


74LS221 


.89 


74LS33 


.55 


74LS240 


.95 


74LS37 


.35 


74LS241 


.99 


74LS3B 


.38 


74LS242 


.99 


74LS40 


.26 


74LS243 


.99 


74LS42 


.49 


74LS244 


1.29 


74LS47 


.75 


74LS245 


1.49 


74LS51 


.25 


74LS251 


.59 


74LS73 


.39 


74LS253 


.59 


74LS74 


.35 


74LS257 


.59 


74LS75 


.39 


74LS258 


.59 


74LS76 


.39 


74LS259 


2.75 


74LS8S 


,69 


74LS260 


.59 


74LS86 


.39 


74LS266 


.55 


74LS90 


.55 


74LS279 


.49 



CO 
o 
z 

O 

pc 

i- 
o 



o 

< 

1 08 





7400 




7400 


.19 


7492 


,50 


7401 


.10 


7493 


.36 


7402 


,19 


74100 


1.7S 


7403 


.19 


74107 


.30 


7404 


,19 


74116 


1.55 


7405 


.25 


74121 


.29 


7406 


.29 


74122 


.45 


7407 


.29 


74123 


.49 


7408 


.24 


74125 


.45 


7409 


.19 


74126 


.45 


7410 


.19 


74132 


.45 


7411 


.25 


74146 


.60 


7413 


.35 


74148 


1.20 


7414 


.49 


74150 


1.35 


7416 


.25 


74151 


.55 


7417 


.25 


74153 


.55 


7420 


.19 


74154 


1.25 


7421 


.35 


74155 


.75 


74 26 


-29 


74157 


.55 


7427 


.29 


74159 


1.65 


7430 


.19 


74161 


.69 


7432 


.29 


74163 


.69 


7437 


.29 


74164 


.85 


7438 


.29 


74165 


.85 


7442 


.49 


74166 


1.00 


7445 


.69 


74173 


.75 


7447 


.96 


74174 


.89 


7448 


.69 


74175 


.89 


7473 


.34 


741B5 


2,00 


7474 


,33 


74192 


.79 


7475 


.45 


74193 


.79 


7476 


.35 


74194 


.86 


7483 


.60 


74259 


2 25 


7485 


.59 


74367 


.65 


7489 


2,15 


74368 


.65 


L 7490 


.35 


74393 


1.35 



[74S00 


74S00 


.32 


74S02 


.35 


74S04 


.35 


74S05 


.35 


74S08 


.35 


74S10 


.35 


74S11 


.35 


74S20 


.35 


74S32 


.40 


74S37 


.88 


74S74 


.50 


74S36 


.50 


74S112 


.50 


74S124 


2.75 


74S132 


1.24 


74S133 


.45 


74S13B 


.85 


74S139 


.85 


74S140 


.55 


74S161 


.95 


74S163 


.95 


74S157 


.95 


74S156 


.95 


74S161 


1.95 


74S163 


1.95 


74S174 


.95 


74S175 


.95 


74S240 


2.20 


74S241 


2.20 


74S244 


2.20 


74 S 280 


1.95 


74 S 287 


1.90 


74S288 


1.90 


74S373 


2.45 


74S374 


2.45 


L74S471 


4.95j 



•***HI8H TECH****l 




3* 

CBv 



41256 



282144x1 
DYNAMIC HAM 

*PIN COMPATABLE WITH 41 64 
• LOW POWER CONSUMPTION: 

350 mW ACTIVE 

23mW STANDBY 
'FAST' 160200ns VERSIONS 

AVAILABLE 
150ns 200ns 



$44.95 $39.95 

[••••SPOTLIBHT**** 



CRYSTALS' 



UARTS 



32.768Khs 


1.95 


1 .OMhi 


3.95 


1 .8432 


3.95 


2.0 


2.95 


2.4576 


2.95 


3.579545 


2.95 


4.0 


2.95 


5.0 


2.95 


5.0688 


2.95 


6.0 


2.95 


6.144 


2.95 


8.0 


2.95 


10.0 


2.95 


10.73B635 


2.95 


14.31818 


2.95 


15.0 


2.95 


16.0 


2.95 


17.430 


2.95 


18.432 


2.95 


20.0 


2.95 



AY5-1013 

AY3-1Q15 

TR1602 

2651 

IM6402 



BIT-RATE 
GENERATORS 



BR1941 


1 1 .95 


4702 


12.95 


COM8116 


10.95 


14411 


11.95 


MISC 




3242 


7.95 


MC3470 


4.95 


AY5-3600PHO 


11. 9S 


HD46505SP 


15.95 


CBT5027 . 


19.95 





LINEAR 




TL084 


2.19 


NE564 


2.95 


LM301 


.34 


LM565 


.99 


LM307 


.45 


LM566 


.49 


LM308 


.69 


NE592 


.98 


LM309K 


1,25 


LM733 


.98 


LM310 


1.75 


LM74 1 


.35 


LM311 


.64 


LM747 


.69 


LM317T 


1,19 


LM1310 


1.49 


LM317K 


3.95 


MC1330 


1.69 


LM318 


1.49 


MC1372 


6.95 


LM323K 


4 95 


LM1458 


.59 


LM324 


1.19 


LM1488 


.69 


LM331 


3.95 


LM1489 


.69 


LM334 


1.19 


LM1496 


.85 


LM335 


1.50 


LM1800 


2.37 


LM336 


1.75 


LM1812 


8.25 


LM337T 


1.95 


LM1889 


.1.96 


LM338K 


6.95 


ULN2003 


2.49 


LM339 


.99 


XR2006 


3,75 


LM348 


99 


XR2211 


5,25 


LM3S0K 


4.95 


CA3146 


1.85 


LF351 


.60 


LM3900 


.69 


LF353 


1.00 


LM3911 


2.25 


LF356 


1.10 


LM3914 


3.95 


LF357 


1.40 


MC4024 


3.95 


LM358 


.69 


MC4044 


4.50 


LM359 


1.79 


RC4136 


1.25 


LM377 


1.95 


75150 


1.95 


LM3B3 


1.95 


75154 


1.95 


LM386 


.89 


7S1BS 


1.95 


LM393 


1.29 


75418 


1.95 


LM393 


1.29 


75451 


-39 


TL497 


3.25 


75453 


.39 


NE555 


.34 


75462 


.39 


NE556 


.65 


75492 


.79 


L T TO-220 


K TO-3 



VISIT OUR NEW. EXPANDED RETAIL STORE AT 1256 SOUTH BASCOM IN SAN JOSE 

"l. 9-9 SAT.. 10-3 

FLBASE USB YOUR CL/STOMEB NUMBER WHEN ORDERING 

TERMS: Minimum order S 10 For shipping end hsndllng Include 
.... _ r-IIO HSOIor UPS Ground Mnd S3 SO tor UPS Air Orders over 1 lb ind 

\2.2A o. da scorn Avenue, ban Jose, ua yoi*io toreign m*hi ms» require *& dm on.i sapping amw— - pie»se 

nnn COQ Cnf\f\ s> DTiD CCO 070(1^*1 contact our Mlei depsrtrtienl lor the •mount CA residents must 

OUU-JJO-DUUU " OULI-DO^-UCO ^HJ Include 6'i isles Isi.Bty Ate* ind LA rsi'dents Include 6 V. Prices 

jA[\a\ QQE Cd"lf| • Tolov 171 1in subject lo chtnge wlihoul nolle* We sre nol responsible lor 

l HU OJ 333-atOU • I KICK. II I - I IU lypographlcel errors. We reserve the right lo limit qusmltles snd lo 

FAX (cinftV ?7^-flil1 'i subilllute msnuliclurer. AH merchsndlie subtest loptlof sale. 



FAX (408) 275-8415 



Copyright 19B» JDK Mlerodevlcet 



CIRCLE 74 ON FREE INFORMATION CARD 



PARTIAL USTIW ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 



CAPACITORS 

ELECTROLYTIC 

RADIAL AXIAL 

.«7uf 50v .14 10 50v -16 

10 50v .15 22 16v .14 

47 35v .18 47 50* .20 

100 16v .18 100 ISv .20 

220 35v .20 150 25v .25 

50v MONOLITHIC 



.01 uf 


.14 


.1 


.05 


.047 


.15 


.47 


.25 




50v 


DISC 




10pf 


.05 


470 


.05 


22 


.05 


560 


.05 


25 


.OS 


680 


.OS 


27 


.05 


820 


OS 


33 


.OS 


.001 uf 


.05 


47 


,05 


-0015 


.05 


56 


.OS 


.0022 


.05 


68 


.05 


-005 


.05 


82 


.OS 


.01 


.07 


100 


.05 


.02 


.07 


220 


.06 


.05 


.07 


330 


.05 


,1 


.12 



SPECIALS ON BYPASS CAPS 

.0 1 uf diie 50v 100/6.00 

.lufdiac 12v 100/8.00 

Olirfmono 50v 100/12.00 

.lufmono 50v 100/15.00 , 



ACCESORIES& PERIPHERALS! 
FOR IBM 

MAXIM IZER Mammy Multifunction 259.95 

HAYES SMAP.TMODEM 1200B 419.95 

PC PEACOCK Color Display Adaptor 239.95 

130W POWER SUPPLY 175.00 

PROTOTYPE CARD 27.95 

PROTOTYPE CARD With Decoding 29.95 

FOR APPLE 

JDR 16K RAM CARD 39.95 

BAL-500 Vi Ht. Disk Driw, Tunc Mnchaniwn 169.95 

MITAC AD-1 Full Hois-bt, Shugnrf Nlechaniam 179.95 

DISK CONTROLLER CARD 49.95 

OMNIGRAPH Parallel Graphics Card 79.95 

VIEWMAX-SO SO Column for Appjlf: 11 159.95 

VIEWMAX-aOo SO Column For Appla lis 129.95 

THUNDERCLOCK Official phodos clock 129.95 

KRAFT JOYSTICK 39.95 

60W POWER SUPPLY 49.95 

MISCELLANEOUS 

I ZENITH ZVM-123 15 MHi Gronn Monitor 105.00 

NEC JB1201M 20 MHz Groan Monitor 169.00 I 

BMC BM-AU9191U Comp 1 3" Color Monitor 279.00 

BMC BX-80 PRINTER 249.00 

NASHUA DISKETTES S5.-5D Box of io 19.95 
VERBATIM DATALIFE DISKETTES DS/DD 34.95 

[DISKETTE FILE Molds 70 Diikottes 16, 99 J 



IC SOCKETS/DIP CONNECTORS 



LOW PROFILE 
_ SOLDERTAIL 

1-99pcs. lOO&op 



^0_ 



22 



24 



28 



^30, 



JS_ 



.49 



TT3" 



JZ_ 



3 LEVEL 
WIHEWRAP 



1-99dcb. lOO&up 



59 



1.09 
X39~ 



JL£2._ 



1.39 



■49 



T56~ 



1,49 



1.80 



TEXTOOL 

ZERO INSERTION 

ZIFxx 



~sm ; 



8.95 



10.95 



COMPONENT 
CARRIES 

ICCx« 



TSs~ 



^T25~ 



1.25 



1.35 



IDC PLUG 

RIBBON CABLE 

IDPn 



T^S~ 



^TBfT 



2.50 



4.1S 



IDC CONNECTORS 



DESCRIPTION 


ORDER BY 


CONTACTS 


20 


26 


34 


40 


SO 


RIBBON HEADER SOCKET 


IDSxx 


1.86 


2,43 


3.15 


3.73 


4.65 


lilBGON EDGE CARD 


IDExx 


2.36 


2.65 


3.25 


3.80 


4.74 



ORDERING INSTRUCTIONS: Insert tha number of contacts in tha position marked "xx" of 
the "order by" pfrrt nuriihnr listed- EXM AMPLE: A 20 pin ribbon edge card would be IDE 20. 



D-SUBMINIATURE 


DESCRIPTION 


ORDER BV 


CONTACTS 


9 


15 


25 


37 




DBxxP 


2. OS 


2.69 


2.S0 


4.80 


SOLDEHCUPS FEMALE 


DBkxS 


2.66 


3.63 


3.2!) 


7.1 1 


RT. ANGLE MALE 


OBxxPR 


1.65 


2.20 
3.03 


3.00 


4.33 


PC SOLDER FEMALE 


DBxxSR 


2.18 


4.42 


6.19 


IDC MALE 


IDBxxP 


3.37 I 4.70 


6.23 


9.22 


RIBBON CABLE FEMALE 


IDSxxS 


3-69 5.13 


6.84 


10,08 


HOOD" BLACK 


HOOD-B 


... 


1.25 






HOOD 


1.60 1.60 


1.25 


2 95 


MOUNTING HARDWARE-SI. 00 
FOR ORDERING INSTRUCTIONS. SEE IDC CONN. ABOVE. 



r 9000 




3334 
9368 
3502 


2.50 
3.95 
1.50 


INTERSIL 


ICL7107 
ICL7660 
ICL8038 


12.35 
2.9 S 

3.35 


DIPSWITCHES 


I 4 position 

6 positron 

7 position 
I 8 position 


.85 
.80 
.95 
.95 



RIBBON CABLE 





CONTACTS 


SINGLE COLOR 


COLOR CODED 




1' 


10' 


V 


10" 




25 


.75 


6.50 


1.32 


1 1.30 




34 


.98 


8.80 


1.65 


14 50 




SO 


1.3S 


12.10 


2.50 


22.00 



36 PIN CENTRONICS 

CEN36 MALE SOLDER CUP 
IDCEIM36 MALE RIBBON CABLE 
IIDCEN36F FEMALE RIBBON CABLE 



r VOLTAGE 


REGULATORS 


780ST 


.75 73 1ST .85 


73IYI05C 


.35 7805K 1.39 


7808T 


.75 78H05K 9.35 


7S12T 


.75 781 2K 1.39 


78 1ST 


.75 791 2 K 1,43 


7824T 


.85 78L0S .69 


7905T 


,B6 79L05 .73 


7912T 


.86 79L12 .79 


|C,T TO-220. K TO-3.L TO-92 



4001 
4002 
4011 
4012 
4013 
4015 
4016 
4017 
401S 
4020 
4023 
L.4024 



BARGA1H HUNTERS CORNER 

FLOPPY SALE 
FD2Q0-8 Fort-ioo $185.00 

* Ma nuTac lured by Siemorii w/ 90 day wprmnly 

* 8" Double tided, double density 

* Manual Included 

* NEW (not surplus « sold by olhere} 

MPI-B52 FotMK $138.95 

* Ma nulsc lured by NtPi w! 90 day warranty 

* 57i" OS/CD, belter than Tan don 

* NEW (not surplu* at told by others) 

BAL-525 Fommfnat $130.95 

* 'li Height — ALPS mechanism 

* 100% Apple compatible UCUU 

* Full 1 1 EAR WARRANT V iltw 

DISKETTES 

NASHUA SS/DD WITH HUB RING $15.95 

VERBATIM DATALIFE DS/DD 129. 95 

SPECIALS END 11/30/84 



5V'4" DISK DRIVES 

TANDON TIW100-2 DS/DD 199 00 

SHUGAHT SA400L SS/DD 199.95 

MP! B52 DS/DD 139.95 

TEAC FD55B V 2 Ht. DS/DD 159.00 

TEAC FD55F Vt Ht. DS/Quad 200.00 

8" DISK DRIVES 

SIEMENS FD200-8 DS/DD 195.00 
SIEMENS FD100-8 SS/DD 149.95 

JWITCHING POWER SUPPLIES 

KEFCO/TDK ftSTEC 

MODEL MRM174KF MODEL AA1 1190 



+5V @ 5A 
+12V@2A 
+12V@2.8A 
,12V @.5A 

49J5 



+5V @ 4A 
+12V(S)2.5A 
-5V @ .25A 

-12V@.30A 

39.95 



LIGHT EMITTING DIODES 
JUMBO DISPLAYS 



1-99 100-up 
RED .10 .09 

GREEN .IS .15 
i YELLOW .18 .15 



MAIM-72 CA .3" .99 

MAN-74 CC .3" .33 

FIMD-500 CC .5'' 1.49 

FIYD-507 CA.5" 1.49J 



TRANSISTORS 

2N2222 .25 PM2307 .25 

PN2222 .10 ZN3055 .79 

2N2305 .50 2N3904 .10 

2 N 2907 .25 2IM3908 .10 

DISCRETE 

1IM761 S.lvianar .25 

1N759 12.0vzenar .25 

1N4148 {1IM914I twitching 25-1.00 

1N4004 40 PI V rectifier 10/1.00 

KBP02 ZOOPIV 1 .5a britltjo .45 

4N33 OPTO-ISOLATOR 1.75 



.25 4027 

.29 4028 

.25 4029 

.25 4040 

,3S 4042 

.39 404S 

.39 4047 

.89 4049 

.79 4050 

.75 4051 

.29 4053 

.65 40G0 



CMOS 

.45 4066 

.69 4069 

,79 4070 

.75 4071 

.69 4081 

.85 4082 

.95 4093 

.35 4503 

.35 4511 

.79 4518 

.79 4520 

.89 4528 



4538 

4543 

4553 ! 

4584 

74CO0 

74C04 

74C14 

74C74 

74C906 

74C922 

74C923 

74C926 



. . .Just a note to extend my apprecia- 



order from your company. 

Placedorder by 800 line . . . and a very help- 
ful young lady got everything right . 

. . . Thanks for the good service . 

Rote*f H- Bnitttelge 



[ MasterCard 1 



t Copyright 1984 J DP, Micro devices 
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ORDER TOLL FREE 



{CALIFORNIA RESIDENTS) 
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CABLE TV 



CONVERTERS 

AND 

DESCRAMBLERS 

* JERROLD 

* OAK 

* ZENITH 

* HAMLIN 

* SCIENTIFIC 
ATLANTA 

* SATELLITE 
DESCRAMBLERS 

* CABLE KIT 

LOW PRICES 
QUANTITY DISCOUNTS 

SEND $5.00 FOR CATALOG 



R & M DISTRIBUTORS 

PO BOX 266-R 

BOSTON, MA 02190 

(617) 871-5838 



ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL. 
WW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
In. whip. 50 foot coax, 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
active antenna. Gain control. "ON" 
LED. Remote unit, 3x2x4 in. Control, 
6x2x5 in. 12VDC or 110 VAC with 
optional adapter, 
MFJ-1312, $9,95. 

$10Q95 n 
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129 



wsa 


,M«t*rC<iPd 





CIRCLE 83 ON FREE INFORMATION CARD 



Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1600. 
Charge VISA, MC. Or mail check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-847-1800 



Call 601-323-5869 in Miss., outside continental 
USA. tech/order/repair info. TELEX 53-4590. 

MET I ENTERPRISES, 

IVlrV INCORPORATED 

Vjox 494, Mississippi State, MS 39762 ^ 

CIRCLE 66 ON FREE INFORMATION CARD 



|CHN icians, 

- about 



Now you can order 
the "Study Guide for 
the Associate— Level GET 
Test" from the International' 
Society of Certified Electronics 
Technicians. It Includes material 
covering the most often missed 
questions on the Associate CET 
Exam. 8Vj" x 11", paperback, 

"'et cert«f |ED! 



Send check to ISCET, 2708 W. 
Berry St., Ft. Worth, TX 76109. 

Name 

Address 

City 

State . 



Zip _ 

copies @ $5.00 sa*. 



Send material about ISCET 
and becoming certified. 
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AJct worl^. $alc«»« inc. 

GRAND OPENING 
RETAIL STORE 

•THOUSANDS OF ITEMS IN STOCK* 



DELUXE PARTS ASSORTMENTS 



*'. Resistors ft Trlmpota 
66 < watt S*i resrslors 6 
5PT-15 tOKtnmpots 1 
each -5T, 76. 100, 470. 
1 5K 3 6K 51K. 470K 
13-1 2K 2-220, 3-100K. 
6-330. 6-1 2K. 7-910. 
9-3 3K 1 14-4 7K 
$4.50. ea. 10/40.00 

• 2 Cop.icilcjr "A" 
Monolylhics - l-560pt 
7- 1 mid. ft 1- 22 mM 
Silver Micas - 2-IOpt, ft 1 
each ot 43pf liopf. 

S60pf 1 2O0pl 3000 at 
330001 

(4.95*4. 10/46.00 



43 Capacitor "B" 
Mylars 4- OOt. 2- 047 
29- 01 Radial lylics 3-10 
mid 16V, 1-1000 mid 50V 
1-2200 mid 3SV Disc 
Caps 1 each ol 5. 1 2. 27 
36. 110. 330pl 2-120pt. 
3- 39 pi 3-220pl. and 1 
Van Cap S-35pt 
S7.S0ea, 10/70.00 

14 Coil ft enoket 

1 eachol IS 33, and" 100 
(jh) micro henries 
chokes 1 -variable RF 
coll (same as 
• 49AS37MPCI 

53.25 e« 10/30.00 



■ 5 IC's. Sockels. ft Semi's 

1 each ol NE564 LM565. 
MCI 330 MC1350 
MC1496. I Ml 889. 7612. 

7818 2N2222A MV2109 
heat sink 2-MC145S. 
4-1N4002 4-Spin. 2-14 
pip 1-16 A 1-18 pin 
socket 
(13,50 •»- 10/126.00 

■ 6 Misc. Hardware 

LED ft holder, (use ft 
holder line cord, 
grommet. SPST switch. 
DPDTswilch 2-F61 
conn ft lugs. knob. 
4 -Spacers 6- screws ft 
nuts 2-RO-174. raeleh- 
mg Iransldrmer w/nul 
55.95 ea 10/57,50 



*)ulc«fr* Inc.* 

90 TURNER AVE. 

ELK GROVE VILLAGE, IL. 60007 

312/952-1115 

PHONE ORDERS WELCOME 
OPEN MON-SAT. 9 to 5 
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MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz . 34 db Gain + 

COMPLETE SYSTEMS 
(as Pictured) 
Commercial 40" 

Rod Style $ 99.95 
Parabolic 20" 
Dish Style S 79.95 
COMPONENTS 
Down Converters 
(both types) $ 34.95 
FIVE YEAR WARRANTY Power Supplies 

PARTS & LABOR (12V to 16V) $ 24.95 

Data Info (Plans) $ 9.95 

CALL OR WRITE FOR 
KITS. PARTS. INDIVIDUAL 
COMPONENTS 

We Repair All Types Down 
Converters & Power Supplies 

Phillips-Tech 
Electronics 

P.O. Box 34772 
Phoenix, AZ 85067 
(602) 967-6972 

Special Quantity Pricing 
Dealers Wanted 
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Radio /haek Part/ Place 



Neighborhood Shopping! 



Giant Selection! 



Factory-Fresh! 



Test Equipment 




Transistor Chtck»r 




Logic Probe 



Dynamic Transistor Checker. LEO indicates rel- 
ative current gain, "opens" and "shorts". Socket 
pics hook-clip leads for in-ckcuit tests. Output 
jack for a meter or scope. 2 3 l* x 4 3 hx 1 3 /ia" Re- 
quires "AA" battery. 22-025 14.95 

Digital Logic Probe With Tone. The fast way to 
"peek inside" TTL, LS and CMOS digital circuits. 
Color-coded LEDs indicate high, low or pulsed 
states. Simultaneous tone output frees your eyes. 
Overload/polarity protected. 22-302 19.95 



4000-Series 
CMOS ics 

With Pin-Out and Specs 



Type 


Cat. No. 


Each 


4001 


276-2401 


.99 


4011 


276-241 1 


.99 


4013 


276-2413 


1.19 


4017 


276-2417 


1.49 


4049 


276-2449 


1.19 


4066 


276-2466 


1.19 



TTL Digital iCs 

With Pin-Out and Specs 



Type 


Cat. No. 


Each 


7400 


276-1801 


.89 


7404 


276-1802 


.99 


7408 


276-1822 


1.29 


7447 


276-1805 


1.S9 


7490 


276-1 80B 


1.09 



Operational Amplifiers 



™ 



Type 


Cat. No. 


Each 


741 


(Single) 


276-007 


.89 


MC1458 


(Dual) 


276-038 


.99 


LM324 


(Quad) 


276-1711 


1.29 


TL082 


(Dual) 


276-1715 


1 89 


TL0S4 


(Quad) 


276-1714 


2.99 


LM3900 


(Quad) 


276-1713 


1.39 


LM339 


(Quad) 


276-1712 


1.49 


TLC271 


(Single) 


276-1748 


1.59 


TLC272 


(Dual) 


276-1749 


2.19 


TLC274 


(Quad) 


276-1750 


2.99 



voltage Regulators =-. 



Type 


Adjustable 


Cat. No. 


Each 


LM723 


to 40 VDC 


276-1740 


.99 


LM317T 


1.2 to 37 VDC 


276-1778 


2.79 










Type 


Fixed Output 


Cat. No. 


Each 


7805 


+ 5 VDC 


276-1 770 


1.59 


7812 


+12 VDC 


276-1771 


1.59 


7815 


+15 VDC 


276-1772 


1.59 


7905 


-5 VDC 


276-1773 


1.59 


7912 


-12 VDC 


276-1774 


1.59 



Compact SPST 
Reed Relays 



Low-Profile Design, 
Ideal When Space 
Is Limited 



Approx.1" x 5 /i6 r : Pins for PC mounting. Contacts 
rated 1 amp at 125 VAC. Low-current coils. 

5 VDC Coil. 275-232 1.49 

12 VDC Coil. 275-233 1.49 




Wire-Wrapping 
DIP Sockets 



Pins 


Cat. No. 


Pkg. of 2 


8 
14 
16 


276-1988 
276-1993 
276-1994 


1.19 
1.29 
1.39 



So der-Taii dip sockets 



Pins 



8 
14 
16 



18 
20 
24 

28 
40 



Cat. No. 



276-1995 
276-1999 
276-1998 



276-1992 
276-1991 
276-1989 
276-1997 
276-1996 



Price 



2/591 
2/89* 
2/89? 



49« Ea. 
59C Ea. 
79C Ea. 
895 Ea. 
99« Ea. 



Communications ICs 



Type 


Cat. No. 


Each 


XR 2206 AFSK Generator 


276-2336 


5.95 


XH 221 1 AFSK Decoder 


276-2337 


5.95 


ICL8038 Function Gen. 


276-2334 


5.95 


LM565 PLL 


276-1 720 


1.99 



RS-232C Line Driver, Receiver 



Type 


Cat. No. 


Each 


MC1488 Driver 
MC1489 Receiver 


276-2520 
276-2521 


1.79 
1.79 



Replacement 
Transistors 



Type 


Cat. No. 


Each 


2N1305 PNP 
MPS2222A NPN 

PN2484 NPN 


276-2007 
276-2009 
276-2010 


1.19 
.79 
89 


MP53904 NPN 
TIP31 NPN 
TIP3055 NPN 
MPS2907 PNP 
MJE34 PNP 


276-2016 
276-2017 
276-2020 
276-2023 
276-2027 


.69 
.99 

1.59 
79 

1.49 


2N30S3 NPN 
MPS3638 PNP 
TIP120 NPN 
2N3055 NPN 
MJ29E5 NHN 


276-2030 
276-2032 
276-2068 
276-2041 
276-2043 


.99 

.79 

1.29 

1.99 

2.19 


2N4401 NPN 
MPSA06 NPN 
MPSA13 NPN 
MPSA42 NPN 
2SC945 NPN 


276-2058 
278-2059 
276-2060 
276-2061 
276-2051 


59 
.59 
.59 
.69 
.79 


2N3819 N-FET 
MPF102 N-FET 
IRF51 1 V-FET 
1RFD1Z3 V-FET 


276-2035 
276-2062 
276-2072 
276-2073 


.99 

.99 

2 59 

1.49 


2SC1308 NPN 


276-2055 


7.95 



Computer /Came Connectors 



Type 


Positions 


Cal. No. 


Each 


Solder Sub-D Male 
Solder Sub-D Female 
Hood for Above 


9 
9 
9 


276-1537 
276-1538 
276-1539 


1.99 
2.49 
1.99 


Solder Sub-D Male 
Solder Sub-D Female 
Hood for Above 


15 

15 
15 


276-1527 
276-1528 
276-1529 


2.49 
3.49 
1.99 


Solder Sub-D Mala 
Solder Sub-D Female 
Hood for Above 


25 


276-1547 
276-1548 
276-1549 


2.99 
3.99 
1.99 


Soldedess Sub-D Male 
Soldertess Sub-D Fern. 


25 
25 


276-1559 
276-1565 


4.99 
4.99 


Printer Connector 
Cable Sockel 


36 
3-1 


276-1534 
276-1525 


6.99 
3.19 



74-watt, 5% Resistors 

Pkg. of 5 39<P 



Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


Ik 


271-1321 


1.6k 


271-1324 


2.2k 


271-1325 


3.3k 


271-1326 


4.7k 


271-1330 


6.8k 


271-1333 



Ohms 


Cal. No. 


10k 


271-1335 


15k 


271-1337 


22k 


271-1339 


27k 


271-1340 


33k 


271-1341 


47N 


271-1342 


68k 


271-1345 


100k 


271-1347 


220k 


271-1360 


470k 


271-1354 


1 mag 


271-1366 


10 mag 


271-1365 



Monolithic 
Ceramic Caps 

Epoxy Dipped ■ 50 WVDC 




value 


Temperature 
Coefficient 


Cal. No 


Each 


10 pF 

1O0pF 
470 pF 

1000 pF 


NPO 
NPO 
NPO 
Z5U 


272-151 
272-152 
272-153 
272-154 


.69 
.69 
,69 
.69 


4700 pF 
.01 |JF 

.047 uF 
.1 pF 


Z5U 
Z5U 
Z5U 
Z5U 


272-155 
272-156 
272-157 
272-158 


.69 
.69 
.69 

79 



voice Synthesizer ic 

SP0256-AL2. A program with 59 speech sounds 
[allophones) is stored in its built-in ROM. Com- 
puter addressable to produce natural-sounding 
English words. Requires low-cost support parts 
and 3.12 MHz crystal (available from Shack). 28- 
pin DIP with data. Single 5 VDC supply. 
276-1784 12.95 



save Money, install Your 
Own Phones 



— WBI^W 



E a s y-t o- U n d e rst a rid , 
"How-to" Manual 

Illustrated 150-page 
manual gives you step- 
by-step instructions for 
installing phones, 
dialers, answerers, ring- 
ers and wiring. Plus info 
on single and multi-line 
business systems. 
62-1390 5.95 




A DIVISION OF TANDY CORPORATION 



Radio /haek 

Prices apply al participating Radio Shack stores and dealers 
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OVER 8800 LOCATIONS WORLDWIDE 



CQPIEJOEiA-rimisj I %J\0\0 %0 - F*#l#7 



CORPORATION 



AK.. HI., 218 6S1 eSJt 
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Add»2,OOl O.OD-t 99.99 Mil 

Add (0,75 * 1QD.00 £349.9? U11 \0*, 

AddftOSO* 350.00*499,99 li-MlV. 

AddtG.Sjt 500 OO 1999.99 UHB 30"- 

NaCharQf i 100-0 00 & Uf> . .. L*H 2 V 



DIGI-KEY] 1-800-344-4539 



corporation 



AK.. HI.. J18-601 &674 




buif i-i ■ Na 1 al*aw"n 'Mi* poft nutf**r Jtfrrrwrit 

— « [hargr W* pot all chipping and irtsw*** ta odditfiri lit tin V A „ Conoda and Jhita wihwi t h«fc pr moon vdw «con^om« wd*r 

wn(N OMWiNt It PHQNI. till | 100 1(1 1111 4», HI, HftlMtt>UM) ^HllHinr vi*t 1. 0161-llf . H^ft.^ 17 feflh. TIM Kiw Ml, HH ItUI I 

Tommwpaii fr|tp«h,mOncri0i^*r. htaittr Chen*. WJ »CDP P>IQP-iK£V CUAflAMTIf; At, ,j»ru or ptdudi purehaird Irvn Oi^Kry iha) pram To 1m At f trim wJJ h#* 
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DON'T 
BLAME THE 
SOFTWARE! 

Our India tors eliminate equipment 
interaction, clean up interference, 

curb damapinjr, power tine spikes 

and 

lightning 

buns Is. 




ISO- 1 ISOLATOR 

3 isolated sockets; quality spike 
suppression; basic protection. . 881.95 

ISO-3 SLPER-ISOLATOR 

3 dual isolated sockets; suppressor: 
commercial protect inn 8122.95 

ISO- 1 7 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . $213.95 

IS?- Electronic Specialists, Inc. 

171 S. Main.Nartek,MA01760 (617)655-1532 

Tod Free Order Desk 1 -800-225-4876 
MasterCard, VISA, American Express 
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Electronics Paperback Books 

NEW Paperbacks You'll Want To Read 



**2>- 











«&£=* 













CHECK OFF THE ONES YOU WANT 




,,1x0* 



S&& 
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PRICES NOT VALID AFTER 
JANUARY 28. 1985 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Sox 2-40. Massapequa Park, NY 11762 



□ 



NumDsr o| tHKkS CrCC'CC 

tola; Puce oi Books 



Sales Tia |h*V Stilt R«iacrt1a onltf 



Shirjo"*3 ■ 

[7Sc i C* 2' iXCts 30. risMi a 



TOTAL ENCLOSED . 



1 



DoKau 


^m j 


c 


^^^COMPLTErl 




% 


^r PRODUCTS 

Imp 




inn 

ORDER TOLL FREE 

r nnni 




(800) 
538-8800 




(CALIFORNIA RESIDENTS) 

fAnm 




(OUUJ 

848-8008 




IV^J M MasterCard ■ 


STATIC RAMS 




J101 


250 i 4 |450h] 


1.90 


1101 


25 B 1 4 [450b] IcbmI 


3.90 


Z 1 02-1 


1024 1 1 M50H1 


35 


2I03l-j 


1024 1 1 I400n |LF) 


.91 


JI0M.-I 


1024 : 1 IfiOnlllFi 


1.45 


mi 


250 1 4 |»50u| 


2.45 


till 


255 1 4 |450u] 


2.95 


till 


1024 l 4 |450h] 


.91 1 


2114-26 


1024 1 4 1250 Hi 


1.10 1 


21I4M 


1024 I 4 |4Sfliil an 


1.20 1 


til 41-1 


1024 I 4 IMOllKlfl 


1.30 1 


III 41-1 


1024 l 4 |!00»ij (IFI 


1.40 1 


2125 


1024 1 1 


2.40 1 


ZI47 


4015 I 1 |55l<| 


4.90 1 


THi 4044-4 


40(0 I 1 |4S0u] 


3.45 1 


TMI4D44-3 


4095 I 1 llOOisl 


3.95 I 


III 4044-2 


4015 1 1 |!00n] 


4.45 1 


■Mill 


1024 I IZSOrt] 


9.00 I 


TBN20IG-2QD 


204) I |2f>0u] 


4.11 1 


TMM201G-1E0 


2041 I 8 II 5011] 


4.00 I 


nKton-m 


2040 I [lOOu] 


6. ID I 


HN81IM 


2041 1 1 I200n] |(M| 


4.70 I 


HlttlH 


2040 i |t 50b] lew.] 


4.10 1 


rlMUllS-Z 


2040 I t I120lt] |iwtj 


i'oo I 


HMEMEIM 


2041 I (200u] |<>«] 


too 1 


HMT1HM 


2041 1 IISOh] |c«i]|LP| 


Loo 1 


HMEIlDLr-2 


2040 i |12 On] IcmillLPI 


9. £5 L 


Z-6132 


4005 i % 130 On] 10 Hill 


3195 


HIUI4MI 


0102 1 II 50 li] (mill 


30.06 


Ml KM IMS 


1102 i tlOOn] (ekiiI 


41.96 


U* = In Pkmi Oihl = Qini-Siiflc 




DYNAMIC RAMS 




TM 14017 


4000 1 1 (25am 


LOS 


iwmi i 


4015 1 1 |3D0ii) 


2.95 


nam 


4000 i 1 (300.il) 


2.01 


IUIH 


1102 1 1 !2D0u| 


1.00 


MUM 


0102 1 1 |250«l 


1.10 


I1 11-101 


11314 1 1 12 D Dill 


.71 


41 IB-IE) 


10314 ll IIIM 


IzD II 


2110 


10314 i 1 jliOullSil 


4.10 1 


11(4-150 


65535 I 1 |250u| 


4.41 1 


4114-200 


65535 i 1 I200nl |5.) 


1.41 ■ 


1 1(4-111 


55536 I 1 |!50a|[5l1 


1.40 1 


5* = !!l|k J rill Stffr) 






EPROMS 




1702 


201 1 1 llii| 


4.4S 1 


tin 


1024 1 1 (4 5 On] 


2.41 1 


nu 


1024 ■ 1 (ISOllI 


2.41 |j 


27GB 


1024 1 1 |45B«| III] 


5.90 1 


1710 


1040 1 1 (4 5 On) [5 1] 


2.95 1 


1710-1 


2041 I 1 (3 5 On) (5i) 


5.11 1 


ntuti 


2041 i 5 f450it) [Si] 


5*5 1 


TW127I0 


2041 I I 14 5 Do) 


7.10 I 1 


nuitf 


4000 1 1 |45 OhI [Si] 


5.90 1 


2792 


4011 1 [450 nl (It) 


4.45 I; 


273Z-I6D 


4000 i 1 |250*t| M 


9.45 1 


2732-200 


4000 ■ 1 (iOOii) ISV) 


11.45 1 


2704 


■ 102 1 1 (450u) 111] 


5.45 ■ 


2704-2 00 


1102 1 1 |250h| [5i] 


7.45 1 


2704-200 


9112 1 1 |20Db 1|{ 


16.45 1 


niuiM 


9102 1 1 |450«| [Si] 


14.45 ■ 


ICII7I4 


9112 1 1 [450itl |S.| |24 phi] 30.15 ■ 


271ZI 


11394 i 1 Cil, 


24.45 1 


^ 5i = Sll|il 5 Vtll :■)■!) 




\ 





74LS00 




74LSO0 


.23 


74 IS 173 


Jl 


T4LS01 


.24 


74L8174 


.54 


74LS02 


.24 


74L817G 


.54 


74LSD3 


.24 


74LS181 


2.1 B 


74U04 


.It 


74 LSI 89 


8.9B 


74LS05 


.24 


74 LSI 90 


.88 


74LSDB 

Til n *i r 


27 


74LS1B1 


.88 


74LS09 


.28 


74 LSI 92 


.78 


74LS10 


.24 


74 LSI 93 


.78 


74LS1I 
74LS1Z 
74LS13 


.34 
.34 
44 


74 LSI 94 

74LS195 
74LS196 


.68 


.68 


.78 


74LS14 


.SB 


74LS197 


.78 


74LS15 


.34 


74LS221 


.88 


74LS20 


.24 


74LS240 


.94 


74LSZ1 


.28 


74LS241 


.98 


74LE22 


.24 


74LS242 


.98 


74LS26 


.28 


74LS243 


.88 


74LS27 


.28 


74LS244 


125 


74LS28 


.34 


74LS24S 


1.45 


74LS30 


.24 


74LS247 


.74 


74LS32 


28 


74LS248 


.98 


74LS33 


.54 


74LS249 


.98 


74LS37 


.34 


74LS251 


.56 


74LS3S 


.34 


74LS253 


.58 


74LS4Q 


.24 


74LS257 


.58 


T4LS42 


.48 


74LS258 


.55 


74LS47 


.74 


74LS259 


2.70 


74LS4B 


.74 


74LS2SQ 


.55 


741S49 


.74 


74LS266 


.54 


74L55I 


.24 


74LS273 


1.45 


74LS54 


.28 


74LS27S 


3.30 


74LS55 


.28 


T4LS27S 


.41 


74LS63 


1.20 


74LS2B0 


1.95 


74LS73 


.38 


74LS2S3 


.65 


74LS74 


.14 


74LS290 


.88 


74LS75 


.38 


74LS293 


.SB 


74LS75 


.38 


74LS29G 


.98 


74LS7B 


.48 


74L3299 


.88 


74LSB3 


.58 


74LS299 


1.70 


74LSB6 


.88 


74LS323 


3.45 


74LSB6 


.38 


74LS324 


1.7B 


74LS90 


.54 


74L3352 


125 


74LS9I 


.88 


741M53 


125 


74LS92 


.54 


74LS3S3 


1.3B 


74LS93 


.54 


74LS364 


1.90 


74LS95 


.74 


T4LS365 


.48 


74LS9B 


.88 


74LS356 


.48 


74LSI07 


.38 


74LS3G7 


.44 


74LS1QS 


.38 


74LS35B 


.44 


74LSH2 


.38 


74LS373 


1.35 


74LS113 


.38 


74LS374 


1.35 


74LSII4 


.38 


74LS377 


1.35 


741SI22 


.44 


74LS37B 


1.13 


74LS123 


.78 


T4LS379 


1.3B 


74LSIZ4 


2.85 


74LS38S 


1.85 


74LSI25 


.48 


74LS3B6 


.44 


74LSI26 


.48 


74LS39D 


1.15 


74LS132 


.58 


74LS393 


1.15 


74LS133 


.58 


74LS395 


1.15 


74LSI3G 


.38 


74LS398 


1.45 


74LS137 


.98 


74L3424 


2.9B 


74LSI36 


.54 


74L1447 


.35 


74LS13S 


.64 


74LS49B 


I.9B 


741S145 


1.15 


74L3624 


3.95 


74LSI4J 


2.45 


74LS64D 


2.15 


7US148 


1.30 


74LS645 


2.15 


74L5I5I 


.54 


74LS6G8 


1.65 


74LSI53 


.54 


74LS6B9 


1.85 


741S154 


Lit 


74LS670 


1.45 


74LS155 


.58 


74LS674 


9.60 


74LS15G 


.58 


74LS6B2 


3.15 


74LS157 


.64 


74LS6B3 


3.15 


74LSI58 


.68 


74LS6B4 


3.15 


74LS1S0 


.68 


74LSS8S 


3.15 


74LSI6I 


.64 


74LS6B8 


2.35 


74LSIB2 


.68 


74LS689 


3.15 


74LS163 


.64 


74LS7B3 


23.95 


74LS1B4 


.68 


81LS95 


1.45 


74LSI65 


.94 


81LS9G 


1.45 


74LSIE6 


LOB 


B1LS97 


1.45 


74LSI68 


1.7B 


B1LS98 


1.45 


74LS1ES 


1.7B 


25LS2521 


2.75 


74LS170 


1.45 


2ELS2S69 


4.20 



\r 



7400 



7400 
7401 
7402 
7403 
7404 

17405 
740B 
7407 
74BB 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
742G 
7421 
7422 
7423 
7426 
742G 
7427 
7428 
7436 
7432 
7433 
7437 
7438 
7440 
7442 
7443 

17444 
7446 
7446 
7447 
7448 
7450 
7451 
7453 
7464 
7469 
747B 
7472 
7473 
7474 
7475 

17476 
748B 



.18 
.18 
.18 
.IB 
.18 
.24 
28 
.28 
23 
.IB 
.18 
24 
.29 
.34 
.46 
24 
24 
.18 
.34 
.34 
.25 
.25 
.25 
.26 
.44 
.18 
.25 
.44 
.28 
.28 
.18 
.48 
.64 
.68 
.68 
.68 
.68 
.68 
.18 
.22 
.22 
.22 
.22 
.34 
.28 
.33 
.32 
.44 
.34 
.58 
1.05 



6500 

1 Mhz 



6502 
B5B4 
6505 
B5B7 
6520 
B522 
6532 
6545 
B5E1 



. 4.00 
. 6.90 
. 0.00 
. 1.90 
. 4.30 
. 6.00 
. 1.00 
21.50 
I LIS 



2 Mhz 



G502A 

6522*. 
5532* 
6545* 
6561* 



. 6.10 
. 0.90 
10.95 
26.05 
10.95 



3 Mhz 



65021 



1.10 



.94 
.49 
.58 
.34 
2.10 
.34 
.39 
.49 
.34 
.64 
.54 



7482 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 

7496 .69 

7497 2,70 
74100 1.76 
74107 29 

74109 .44 

74110 .44 

741 1 1 .54 
74116 1.50 

74120 1.15 

74121 28 

74122 .44 

74123 .48 

74125 .44 

74126 !.44 
74128 .54 
74132 .44 
74)36 .49 

74141 .14 

74142 2.90 

74143 2.90 
74145 .59 

74147 f.76 

74148 1.75 

74150 1.30 

74151 .54 

74152 .84 

74153 .54 

74154 120 

74155 .74 

74156 .64 

74157 .54 

74159 1.G0 

74160 .84 



74172 5.9B; 

74173 .74 

74174 .88 

74175 1.75 
74175 .88 

74177 .74 

74178 1.10 

74179 1.70 

74180 .74 

74181 220 

74182 .74 

74184 1.95 

74185 1.95 

74190 1.10 

74191 1.10 



APPLE COMPATIBLE 
JOYSTICK 



74192 
74193 
74194 
74195 
7419G 
74197 



.78 
.78 
.84 
.84 
.78 
.74 



74196 1.34 

74199 1.34 

7422! 1.34 

74246 1.34 

74247 124 

74248 1.80 

74249 1.90 
74251 .74 
74259 220 
742G5 1.30 
74273 1 .90 
74276 120 
74279 .74 

74283 1.95 

74284 3.70 

74285 3.70 
74290 .94 



74293 
74298 



.74 
.84 



74351 2.20 
74365 .64 



T4161 
74162 
74163 
74164 
74165 
74166 



74366 

74367 
74368 



.64 
.64 
.64 



74167 2.90 
74176 1.60 



74376 2.15 

74390 1.70 

74393 1.36 

74425 3.10 

74426 .14 
74490 2.50 



y^ 



6800 

61000 58.95 

6100 3.90 

6802 7.90 

0101 12.90 

6B00E 18.96 

6800 10.05 

6010 2.90 

6020 4.30 

B02) 3.20 

50Z0 13.95 

6840 11.95 

6143 13.95 

S144 24.95 

6145 13.05 

6147 10.15 

6150 3,20 

6152 15.70 

6160 9.90 

6162 IMS 

6175 6.00 

6180 2.20 

6113 21.95 

60047 23.05 

60408 11.15 

1 Mhz 

50100 0.05 

6JB02 ...... 21.25 

60B09E 20.05 

50000 20.95 

61010 6.00 

68021 5.90 

61045 18.85 

6805D 5.90 



95 




29. 



1 6K RAM Card -Apple 1 1 + 

• 2- Year Warranty 




Assembled a Tested .... 39.95 

For the APPLE HOBBIEST 

Do Kay KITS: 

16K RAM card 24,95 

80 Column Card H-K.. 89.95 

Z80 Card 69.95 

Printer Card 24.95 

80 Column Card HE ...89.95 

KEYBOARD (99/4) 
48 keys 4" x 10" 6.95 




Reg. Power Supply 

Model 4A/PS (99/4) 
3 DC Outputs: 

12V @ .4A, +5V@ 1.1A 
-5V @ .2A Highly Filtered 

6.95 




TERMS: Minimum order S1O.0C 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 61's% sates tax. Prices are 
subject to change witfiout notice 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to prior sale. 



VOLUMI 



HOURS: Mon. - Fri. 7:30 to 5 00 
Saturdays 10:00 to 3:00 
VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd 

Santa Clara, CA 95050 

(408) 988-0697 

ALL MERCHANDISE IS 

100% GUARANTEED 



756440 



DoKa 



CIRCLE 5 ON FREE INFORMATION CARD 



NEW!! *B CHANNEL VHF TD UKF CATV/VCH CKANHEL COHVERTER 
With Suit In AmplinV and Fin* Ttiniflfl 

* Cl lU Ti <*M II ¥4 M fc«*fM PlW II 




„ |p ,...( ■ frl ,., .iLlf: 






closed ur — wan* n*r lhe 



It «*«*■ I MAO Our Prtw '32,95 m 
- TU5A CATV BLOCK COHVERTtflS 



Reg HUH *■ 



SI 9.9 5 Cloueul 

524.95 ckttoui 



^fwMHue 7 ELEMENT 
75 OHM UHFTAOIAJfiEHHAS 



^<-S^^ 



■8.95 w. 

■ORHOftl 

'7.9SEt 



75 OHM 
CABLf 



@ 



F-H Unit ewtiMcEor Tor HQ 

wiln your chalet (HHKiryr el 

U" 0* V tfirtifl.|yp« :e- j:c 

i« rw * 10.50 




QUAIITY 

POWEfl TRAHSFDRHERS 

7JV GT, SOD ml 

m &t mcrfi* *2.25 *i 

f Of L jry f- Cu jpM/*= CjJl 



SANYO. UMF YAMCTDR TUh'IKS 
75 Ohm Inpui - 45 KHz Duijiirl 

Fof Channai^ W - S3 






— TTTll 



Now* 

■16.95 



CQMPUGAfiD 
Ten SOLUTION ta ffffj 

CentUr* PflWEH ; IVj 
fflOTECTION rTT 




iga lIuctMrtlonb &H**.*i*fl fi-ii 
*ith *t •iBclrEAiciii'i ccnivcitii. 
c!*in & iLie-e '<ira r^'ligi *ilti 4 
f uM-p pri>lBCI«d >nrii*li 
C«nvw9intCMM^> "59.95 
3 wly ivug* pi«r*j n^jn j gr ml m 
IMiHf liutt- 9!-4^«1l«nM Hilt 
irili^»i*PiH hltpr [EWUHfl) Ov**' 



ihMI-e - 4 cblivli. lfl Unpi Gwiwd 
fve1*S!iOi>«ir4yir fcr*«C1 

cvwttfdCHii *39.95 

Mat HOY !;;tHFiHri^sm*i 



COLO RM AX 
56 CHANNEL REMOTE CATV CONVEHTED 

h.jh yau un ctung* MOoel 

eninntis air hnt-liina CMSS-iP 

your TV i«l by ramaEi 

conUflj up Ip 20 H. flwijf. * P 6 - r . II 

T-.s will rv»ini chai- REMOTE CONTROL / \ \ 

~|H iU jl: mii i i(|- 



1>Url ftulpiiLl Jhflm «n J * ^ 

Ctiuntl 3. 3 nf m 



'69.85 ... 



>-'■''■*■ '■'■'■■ ' 



r> 



TELEPHONE LINE ANALTZER 

Mod*! 1042 
fhe «mt M-.,f.i.i n t T let quit* ""* 
ch*tfci Ha e j. Ew in I peww myjlmii. 



rj ln#c*5m. T«li wirmfl IctoH 
T&ft&t lAriUlUMyi 4A4 *"* 1urc 




HiKltl 1045 TELEPHONE 
PRODUCT TESTER 

TOlic 



DfHtfpCtfift. ringing mewl ««r«rKyi. 
KHind i-3<urriB vdvcMcf cmilny 

f 329.9& H 




GEN INSTRUMENT LCCH 
53 CHAN. CATV CONVERTER 

S-^H« Ufc* r* tMA^M. IVftBUM fi ■ 

mm ittetftvi #• im iv#a tu Jt* 
M bong k™*M b| >w lm u!h 
;:.-:i'i .. ppH « Bflfc -'- M I 

Ul MIH NPd iTmi HMll UAd 



1N4001 DIODES 

15 10* 11 DO .100 lor S5 00 



SUJtPLUE 
SYLVAH1A 
VHF VANACTOR TUNERS 

45 Mhr TL-lpu: CMrni i 2 
If icugh Ult Will ■> Eh» mid- 
bj r.^l chanrlBll HOflkup BKl* 



wie the* last\ 
1 13.95 m. 



POPULAR. IC CHIPS 



tmowtioH 
4-1 j L;* VcHi^i *i»a>f*p 



v«a ir Amp 



ma isk 



UU-SB5H 
\Mt3&H 

MC-l-SW 
'I:.-: "-J 

WC IJM 
H*C-13M 

«,■■"! IliP 

U&1*5I 



LUItH , 'lie;-:- I 



: ■ j 




Brand Ntw 

KUKM HICAD BATTEHIES 

E3bCH> - ill v; <rHi*r CKii on* i I* Wl- 

t*»». P4M Hn«M btrwrli* emu im 
■ Mil wif again All 




Cir Starts SIGNAL BOUSTER 
HfidfJ BF4K9 Ainpunn fm 
new ftgmtlt *n «w4et pJ i Jo i j 

tKmi r ITnYMM ttO^r.tf V< ri- 

lrn4E ringt buidB j e/wuF-uM- 
lon <ri iW4«ii lid [riuw UJdmg! 
In^tii n niDiiitn under dub hi 



i-Kiici'3- Hgrit ■ ; V0£ 

HHtmef -_. __ 

DM SALE l 24.95 



9W5: 



«3& 




ORDER NOW 

TDLL FH£C 

300-854-4655 

OurSJDE CAtIF ORNIA 

714-635-5030 ( 



R.F. ELECTRONICS 

— j 1086-C N STATE COLLEGE BLVD DEFT R 
ANA HE IV, CALIFORNIA 92&JC 

. J T^ ."" 

MOST ORDERS SHIPPLD WTTH4N M HOURS — MO MINIMUM OftDtR 



MX PREPAfD OA.DEH5 ? L&S OR Lt5S WUST INCLUDE 13 M SHlPPINta A HANDLING ^ $MIPP£D SAME DAY RECEIVED 



CIRCLE 27 ON FREE INFORMATION CARD 



I NawMnrVH 



DEVICES 



PERSON AL DEFENS E A N D PR O PERTV PROTECTION 
a UTILtZE SPACE AGE TECHNOLOGY. 
I CAUTION THESE DEVICES CAN BE HAZARDOUS AN0 MAY SOON 
1 BE ILLEGAL. 
1 POC KST PAIN Fl ELD GENERATOR — IPS50 

* A55ernbled , $£4 50 

i IPG5 Plans $8.00 IPGSK Kit/P^ins S44.50 

• PHASOR PAIN FIELD CROWD CONTROLLER — PPF10 

■ Assembled SJ50 00 

X PPF1 Plans S35MPPF1K.. KiVPIans SITS 00 

ii BLASTER- Provides a plasma dischatoe capable ol pwictuing 

13 can 
8LS10 Assembled jgg.so 
BLS1 Plans S10.00 BLS1K KiVPIans.. , S69 50 
SHOCKER/PARALYZING DEVICE - vsjymtimirJalin o and 
effective 5 In 10 feet 
SHG60 Assembled S99 50 

SHGB Plans. S10.O0SHG6K Kit/Plans .569.50 



nRUBY LASER RAY GUN - Intense visible led beam burns and 
welds hardest ol melals MAY BE H AHARDOUS. 
RUB3AH Parts At/atiible lor Completing DeviceSIS 00 
CARBON DIOXIDE BURNING. CUTTING LASER - Pro- 

c] OucesacofitjndousbeamQlbtgb energy MAY BE HAZARDOUS. 
■ LC5 Aft Pan; Available for Completing Device 515 00 
; VIS IBLE LASER LIGHT GUN - produces inlense red beam to 
~ sighting, spotting, etc Hand huHd complete. 
A LGU3 .Plans .510 00 (Kit & Assembled Units Available) 

IJl IR PULSED LASER RIFLE - Produces 15-30 wait intra red 
pulses at 200-2000 per sec. 
LRG3 All Ports & Diodes Available . 510 00 
BEGINNERS LOW POWER VISIBLE LASER - Choice Of 
red. yellow, green - provides an excellent source of monochromatic 
light. 
LHC3 Plans ■ . 55,00 LHC2K Kit S34.50 



5 SNOOPER PHONE— Allows user to call tiis premises andlislen 
in witnoiii phone ever ringing 

SNPZ0 Assembled 589.50 

SNP2 Plans S9 00SNP2K. ..Plans/Kit. .559.50 

MLONG RANGE WIRELESS MIKE - Miniature device clearly 
transmits well over one mile Super sensitive, powerful 
MFT1 Plans 57.00 MFT1K ...Plans/Kit S49.50 

9 WIRELESS TELEPHONE TRANSMITTER - Transmls bolh 
sides olohone conversation over one mile, shuts off automatically 
VYVPM5 Plans ta.OO VWPM5K. Plans/Kil .$39.50 
TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Greal for monitoring telephone use. 
TATM Assembled 52450 
TAT2 ... Plans .. .55.00 TAT2K... Plans/Kit 514.50 



I 



Ou r phone is open tor orders anytime' Technicians are available 9- 11 
a.m., Mon-Thurs for these needing assistance or mlormalron. Send 
for free catatogaftiundreds more similardevices.SendctieclK.cash, 
M0. Visa. MC, COO to: INFORMATION UNLIMITED 
DEPTRB.P0 Box 716 Amnersf. N H 03031 Tel BO3-673-1730 



CIRCLE 8S ON FREE INFORMATION CARD 



ELECTRONIC PARTS - KITS - ACCESSORIES 

RETAIL WHOLESALE SURPLUS 

HOBBIESTS EXPERIMENTERS TECHNICIANS ' REPAIRMEN 



CAPACITORS - All types & values 

RESISTORS - Standard values 

IC'S - Popular linear & CMOS 

POTS - PC mt., pannel ml. etc 

SWITCHES ■ Mint-toggle (AMF 5V-120 vac) 

SPDT 1.00 ea. 

DPDT 1.50 ea. 

REGULATORS - 78S1 (8.5V). 78T2. 

7815.7818 75 ea 

CHOKES • 15u.h. 33u.h, 1C0u.h. imh . . . .50 ea 
OUTDOOR MATCHING 

TRANSFORMER 2.00 ea 

A-8 SWITCH 3.00 ea 



UHF ANTENNA 
4 BAY BOW-TIE 

BEST-BUY FOR UNDER S50.00! 

S14.9S ea..<3 FOR S40.0O 
(Mounting Hardware Included) 





CURRENT SPECIALS 



SEMICONDUCTORS: 

1330 Generic (No mrking ) .80 ea. 

LM386N .50 ea. or £35.00(100 

NE564 2.00 ea 

565 Generic .70 ea. 

1349 Generic 1.00 ea. 

7815(House #),50 ea.or S35.00/100 

CAPACITORS: 

470 (if Rad. Lytic .50 ea. or S10/100 

2200 ul Axial Litic 1.00 ea. 

5-50 pf Trimcap 65 ea or $50/100 

RESISTORS/POTS: 

Resistor assortments (mixed values) 

» Watt $2.00100 

«Watt S5.00/100 

1 Watt S10.00/100 

25K CRL Vert. PC Trimpots .30 ea. 
2GK Pol (bourns 3386 type) .50 ea. 
5K Pannel Mt. Pot + Knob .75 ea. 

MUCH MORE!!! 
SEND FOR FREE FLYER 



DON'T 
FORGET 



UHF.WfM ANTENNA AM PLIFIES (With F M Trap) 
HIGH GAIN! f f'eT7.„"q" 

(25 DB AVERAGE] 
"■■ A GREAT BUY! *•- 

$14.95 ea./3 for S40.00 



SPEAKERS' 

3" x 5" (8 Ohm , 2W) $1 50 ea. '3 tor S4 .00 

3" (Round) S1.00 ea 3 for S2.50 

TRANSFORMERS: 

1 20 20 vac . S4 . 00 ea . . 3 f o r $1 .00 

120/12 vac. $4.00 ea.-3 for $10.00 

STEREO AMP. HOBBY KIT 
(GREAT FOR TINKERING] S7.00 ea 

MUCK. MUCH, MORE!!!! 



NEW DEAL ELECTRONICS 

3462 N. PULASKI 

CHICAGO, IL. 60641 

(312) 286-090S 



X-TRA SPECIALS 



7805 Regulator. 



.50 ea. 



01 uf Mono Caps (50V) S12.00.100 
047 u.1 Mono Caps (50V) S12.0Q/I0Q 
Indoor Matching Transformer .50 ea. 



ANY SIZE ORDER PUTS YOU ON DUR 
MAILING LIST. YOU WILL RECEIVE 
OUR UPDATED CATALOGS FREE OF 
CHARGE OR OBLIGATION. 



TERMS 

Check. Money Order or COD 

Minimum Order S10.00 

Add $2.50 S&H/S4.00 COO 

IL. add 7% Sales Tax 

(Allow 2-3 wks. 

for persona t checks) 

Phone 10 AM - 5 PM 

Chicago Time 




HIGH QUALITY V?75dB GAIN 



MICROWAVE 
TV SYSTEM 

Varjble from 1 .9 to 2.5 GHz 
The latest advance 

in microwave 

technology with a 

SNOW-FREE 

PICTURE. 

Two Models to choose from. 
Both Models Include: 

• 20" Parabolic Dish 

• Pre-assembled Probe 
with Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• Alt Mounting Hardware for Fast and 
Easy Installation 



CIRCLE 63 ON FREE INFORMATION CARD 



USE 
YOUR 

READER 

SERVICE 

CARD 




20" Fiberglass Dish 
Up to 55dB Gain 



Special 



$9395 



20" Aluminum Dish 
Up to 55dB Gain 

Low Priced 



sgg95 



Add 10*- for FQT<pgn orders Of U S Parcel F»ti£| 



High Gain. Yagi Ar.ltinrsa wilh Down CoriverrH&r 30& $QQ 
Powflf Supply. Complete System. Roadv ^ Use. W V 



95 



Sftird 52.00 rc-r Catalog. -FtolurHJabps wilh fusl purchise 
■HHHHHIH Avjiiiaciti LhTLt Ma;! and Pftonrr- Ofd«rs Only 
l55fi 20** depo-5.it for COP - C A Res add B1^«* Tax. 
m^^M^M ^ Br "^ Cashiers Check or Money Oder to; 
I Personjl Checks. ilLow Z-i *mKs la den] 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd.. Hollywood, Calif. 90027 
For C.O.D. Orders Call (21 3) 21 9-0227 



CIRCLE 21 ON FREE INFORMATION CARD 



THE FIRST NAME IN 
ELECTRONIC TEST GEAR 




20 MHz DUAL TRACE OSCILLOSCOPE 



Unsurpassed quality ai an untusatabfj) price. the Ramsey oscillo- 
scope compares 10 Olhcrfi costing, hundreds more. Features include 
t com porn? n r testl r q circuit for res 15 1 or, capeci tor di-gi laE circuit and 
diode lasting. • TV video sync liner • wide bandwidtn & high sensi- 
1 ivily * inlernnl graticule • front panel iraco rotator * Z axis * high 
Hmilivity x-y mode * regulated power supply ■ buitt'in calibrator 
• rock solid irigoerirtQ] 



$39995 

high quality hook on 



45 MHz DUAL SWEEP OSCILLOSCOPE 



The Ramsey 62S it a dual time base, delayed sweep urn I that includes a Duill-m 
signal delay line ra permn clear viewing during very short rrse Mmta at high fro- 
Quency wavalorrni Oir^ur roAluti include: win rib's lugger hOlOON » 20 can* 
braled sweep lime ranges- Trom OSsrdivloO 2 uS/div * lully iC|us.1a5)l<a swear? 
Irnne * X5 4«eep fflflflri-ifiejiliofl ■ rive IfiQgtf M«iiM. CHI. CHZ L1NS EXTemal 
■rid INTamal fV mode) * front panel x-y operation. Z axis input * ium differ- 
ence el CHV inc CH? wavatarms- displayed as nigle trace * sweep gate ana 
twttp ouipui » *uta i&cui ■ smait aweep 



$ 799 95 

1 1 1] hi quality nook on 

probes included 




RAMSEY D-1100 
VOIYI MULTITESTER 



Compact and reliable, designed 10 

service a wide variety of equipmenl 
Features include * mirror back 
j-icwd&cj precision 
' uble overload pro- 
1 low COSl urirl tor 
.* beg m no r or as a spare back-up 



rt'd'.Uit'i IIIL^IIJU-C » nil 

I scale • u"Qul>i*-|Cwcr( 

* I mOvi n g CO il * dou ble 

■aaj teciion • an ideal low 

tne beginner or as as 



*19« 



lest leads and 
battery Included 




NEW RAMSEY 1200 
TOM MULTITESTER 

Cheek transistors, diodes and 

LED* with ihij professional quiiily 
meler Other features include. 
decibel scale * 2QK volt metering 
system • 3'/?' mirrored scale * 
polarity switch ■ 20 measuring 
ranges, • safety probes * high 
impact plastic case 

Itel lead* and 
baltery Included 



$24 95 




RAMSEY D-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital mei- 
suTemants at an amazingly Low 
cost • in-line color coded push 
buttons, speeds range selection 
• abs plastic lili st&nd * recessed 
mpul jacks * c«vorioad protection 
on all ranges • 3W digit LCD disV 
play wi|n agio zero, auto polarity 
4. tow BAT indicator 



tetl leads and 
battery Included 



$4995 




CT-70 7 DIGIT 525 MHz 
COUNTER 

Lab quality ai a breakthrough price. Features 

* 3 frequency ranges, each with pro amp * dun 
selectable gale limes ■ gate activity indicator 

• 5QmVr@ 150 MHz typical sensitivity > wide 
frequency range • 1 ppm accuracy 



M1995 



wired 
AC 



CT-70 ki| $99.95 

SP-4 mead pack S.95 




CT-90 9 DIGIT EDO MHz 
COUNTER 

The most versatile for less than $300. Features 3 

aelecleble gate times * 9digila * gatpindicaior 

* display hold • 25mV @ i5Q MHz typical sen- 
sdivity • 10 MHz timebase for WWv calibration 

* I ppm accuracy 

$4 ^.Q95 wired includes 
1 ■¥ ^ AC adapter 

CT-Mkil J 123.95 

OV-1 CM PPM oven trmebase ... SfcSS 

BP-a nicad pack L9S 




CT-125 9DIGTT1.2GHz 
COUNTER 

A 9 digit counter thai will outperform units cost' 
ing hundreds, more. * gale indicator * 24imV .fffi 
150 MHz typical sensitivity * 9 digit display 
* 1 ppm accuracy ■ display hold * dual inputs 
with preamps 

wired includes 
AC adapter 
B-P-* nicad pack a .95 



5 169 95 




CT-50 8 DIGIT 600 MHz 
COUNTER 

A versatile lab bench counter with optional 
receive frequency adapter, which turns the CT- 
50 into a digital readout lor most any receiver 

* Z5 mV @ 150 MHz typical sensitivity * S digit 
display * 1 ppm accuracy 



S 169 95 



CT-&0 Pcit J139.95 

HA-i receiver adapter kit H.95 







DM-700 DIGITAL MULTIMETER 

Professional qualny at a tioobyts-t price Fea- 
tures include 26 different ranges and Sfune* 
lions • 3- digii. ',1 inch LED display ■ auto- 
matic decimal placement * automatic polaniy 



$11995 



wlrtd Includn 



PS-2 AUDIO MULTIPLIER 

Trie PS-Z is handy lor high resolution audio 
resolution measurements, multiplies UP m fre- 
quency * great lor PL lone measurements 
• multiplies by 10 or 100 ■■ 0.01 Hz resotulion £ 
built-in signal preamp/condiHoner 



PR-2 COUNTER PREAMP 

The PR-2 is ideal tor measuring weak signals 
from 10 to 1,000 MHz ■ Hal 25 dbgain • BMC 
connectors • great lor shifting RF' ideal 
receiver/TV preamp 



DM-7OT kit 199.95 

MP-i probe set.. 4.95 



$4995 



$4495 



wired IncludM 
AC I 



PS- 1 B 600 MHz PRESCALER 

Exlands ih,e range of your present counter to 
GOO MHz * 2 stage preamp ■ divide by 10 cir- 
cuitry ■ siensiliviiy: 25mV .;.i 1&0 MHz * BNC 
connectors • drives any counter 

$ C A OS wlrtd rndudea 
^#*f ACa 



PS-1 B kit M9.9S 



ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna— BNC plug .. S 8.95 
High impedance probe, light loading . - . 16.9S 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 



Till ball, for CT-70, 90, 125 . . 3.9! 



VISA ^2^3 

PHONE ORDERS CALL 

716-586-3950 

TELEX 4B6735 RAMSEY CI 



TERMS: • saiislactian guaranteed • examine Iw 10 days , I noi pleased rsium in 
tintjifiiii inriii tot refund • add fi lor shipping and insurance to a manmum ol 
J 10.00 • duerseas add 15' i lor surface mail • COD add it S3 ICQD In USA only] 
• orders under S15 GO add Si 50 • NY residents add 7 .sales in • 90div pans 
warranty en alt kits • I year parts & labor warranty on all wired units 



RAMSEY ELECTRONICS, INC. 
2575 Bat rdRd. 
Pent mid. N.Y. 1462G 
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pinecom 




64K APPLE II COMPATIBLE 

ASSEMBLED AND TESTED 



NOW ONLY 



$3gg00 



MICRO-II COMPUTER 

100% APPLE COMPATIBLE 

$34900 

00 




COOLING FAN 




WITH SURGE 
SUPRESSOR AND 
2 OUTLETS 
SALE PRiCE 



00 



EACH 



AC POWER CENTER 



WITH SURGE-SUPRESSOR 
6 OUTLETS 
^ 4 CONTROLLED 
2 UNCONTROLLED 




14 



95 



EACH 



TILTABLE MONITOR STAND 




w 

o 
z 
o 

(Z 

o 

LLI 

_l 

LU 



Q 
< 

rr 




DISK BOX 

HOLDS 100 PCS. 

5W DISKETTES 

WITH REMOVABLE 

TOP AND LOCKS 



14 



95 



DISK HOLEPUNCH 

CONVERTS YOUR 

DISKETTES 

TO DOUBLE 

SIDED. 



^\ TO DOUBLE 

^mkl .0* SIDED. 

6pP* $099 




HEAD 

DISK DRIVE 
HEAD CLEANING KIT 
for 52" DISK DRIVES 



SALE I W each 



DISK DRIVES FOR 
YOUR APPLE 

SUPER 5 

T-40 SLIM DRIVE 

OUR PRICE s 1 75°° 

ALPS-A40 

SINGLE SIDED DRIVER 
HALF-HEIGHT 

OUR PRICE s 1 50°° 

MSCI 

FULL HEIGHT 
MODEL A2 

sale s Weach 

ASUKA 

HALF-HEIGHT 

THE MOST QUIET DRIVE 

IN THE MARKET 




SALE 



s 198 oo 




HEAVY DUTY 
JOY STICK 

METAL CASE with 
2 MICRO SWITCHES 
lor APPLE II + or HE 



SPECIAL 



S 19 95 



EACH 




SPECIAL 

MINIATURE 
COMPUTER CLOCK 

'LCD CLOCK WITH 
TIME AND DATE 

AH IDEAL GIFT! 

BUY 2 FOR 
SQOO 

ONLY 9 



PRINTER by Super-5 

Parallel Inlerfaoe (Centronics Compatible) 

Standard Microprocessor 

lr*i . Electronics 

» J _ BQcps Bidirectional with 

Logic Seeking 
96 Character ASCII 




Adiu stable Sprocket and 

Friction Feed 



Model CP-eo. 



'265 



00 




12 Green 

HIGH RES 

MONITOR 

with 

N0N GLARE SCREEN 

by 

GORILLA 

sggoo 

Monitor Cable $3.00 



THE BEST PRINTER CARD 

GRAPHIC CARD by: 
PRACTICAL PERIPHERALS 




- SUPPORTS ALL KINDS 

OF SOFTWARE 
SUPPORTS MOST MAKES 
OF PRINTERS 
• DUMP GRAPHICS 



OUR PRICE 



S 76 50 



COMPARE OUR PRICES ON 
APPLE COMPATIBLE PERIPHERALS 



AUTOTERM 30 COLUMN CARD w/Sott Switch SS9.00 

80 COLUMN CARD (Videx Compatible) 69.00 

SOFT SWITCH (or Videx 80 Column Card 35. DO 

zso tern card 59.00 

15K RAM CARD (Language) Cabtess 39.00 

GRAPHIC PRINTER CARD (Support most Printers). . . . MM 

PARALLEL PRINTER CARD 59.00 

SERIAL INTERFACE CARD (RS 232) 59.00 

SUPER SERIAL CARD (Communication Card) ....... 120.00 

DISK CONTROLLER CARD (Standard) 45.00 

DISK CONTROLLER CARD (3-2. 3-3 Auto Select) 55.00 

EPROM PROGRAMMER CARD (for 2716*2732/2764} . . 75.00 

1ZSK RAM CARD (Salom Compatible) 199.00 

TTL IC TESTER CARD (for most TTL !C 150.00 

RGB COLOR INTERFACE CARD 09.00 

P.A.L. TV INTERFACE CARD (lor European TV) 45.00 

COPY CARD (Wildcard Compatible) 55.00 

SPEAEH SYNTHESIZER (SAM Card) 35.00 

5009 INTERFACE CARD 170.00 

CHINESE CRG GENERATOR CARD CALL 

5088 MS.'DOS CARD CALL 



RF MODULATOR 



V '.BLIP* 



? 



Allows you to connect your 
computer to your Television. 
CK 3/4 Selectable 



S 



12 



95 



EACH 



FORMULA INTERNATIONAL INC. 

12S03 Crenshaw Btvcl DepT B. Kawlnorne. C A 90250 
For information (213) 973 1921 • Orders Only (outside Cam ) (BOO) 6728758 



ISM li * rtflH[*r«l ir*i» mar*; Q | IB M 

CPM I* » ffcfllsTmd trad* rrurk of Kgllil RiiHnh, 



**^ 



U1NIHUM ORDER HO 00. CA flnuMnb Kid 6. iff* Sato Tin 
Prions ordvsKOVpcad on VISA or tAagm&#4o(*t NcCOD'4 
PnOn *LttJ|K] la eh*i0* mthOuT navcm 

SHIPPING AND HANDLING CHARGES 
itoatr ssaoo Ovir moo 

FurcruH Purchase 

Iniid* CA TD% 5% 

OuIiHb CA 15% iU-p 

Dull ■ cl: USA »% 30% 



STORE HOURS 

Mon.-Ffi I0am-7pm 
Sat. 10am-6pm 

PLEASE NOTEj A 1 i'. I. 
ftocking c hang* wilt oe pud* 
to CutlOmtr far #11 rilurmd) 
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WE HAVE WHAT YOU NEED AT 
THE PRICES YOU WANT! 

CALL TOLL FREE 



H^MfcE Ftt fctcTi 



(IN OHIO, 1-800-762-4315) 




TENMA* 

3Va DIGIT LCD 

MULTIMETER 

■ DC input impedance 10M ohm 

■ Diode and HFE Transistor tests 

■ Overload protection ■ Auto 
polarity ■ 2 year limited Warranty 



#72-050 



$3 9 8o 




20MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes Included. 
Backed by our 2 year limited warranty. 
For specifications see MCM Catalog #3 
page 108. 



#72-320 



<*e 



$38995 




TENMd*- COMBINATION DMM 
CAPACITANCE METER 

(With Transistor Gain Tester) 

■ User can easily read Voltage, AC and DC 
current, resistance up to 20M ohms, 
capacitance up to 20 microfarad, and HFE on a 
clear V4 inch, 3Vr digit LCD display 



I 2 year limited Warranty 

#72-045 
s 74,95 each 



$6915 




LOGIC 

PROBE WITH 
MEMORY 

Multi-family compatibil- 
ity— DTL, ■ TTL/HTUC MOS] C 
I Detects pulses as short 
as 50 nanoseconds 



#72-190 



$1995 



2-WAY SPLITTER 




IZincdlecast construction 
I Power passive 
I 5-900MHZ 



#33-070 



89* 



6W POLYPROPYLENE 
WOOFER 



■ Magnet Weight: 
15 0*. 

■ Structure Weight: 
3 lbs. 

■ Voice Coll: 1.5" 

■ Impedance: 8 ohms 

■ Power Handling: 
RMS PEAK 45Wfl0w 

■ Free Air Res: 30 H2 

■ Freq. Response: 
35-2500 Hz 

■ Sensitivity SPL 1 WATTM METER 




#55-055 
s 15.90 each 




10" PYLE WOOFER 

■ Magnet Weight: 16 ot 

■ Structure Weight: 
4.5 lbs. 

■ Voice CoIItLS" 

■ Impedance: 8 ohms 

■ Power Handling: 
RM5PEAK 7SW/150W 

■ Free Air Res: 40 Hz 

■ Freq. Response: 
30 5500Hz 

■ Sensitivity SPL 1 
WATT/1 METER: 95dB 

■ Manufacturer: „ Ee — 
n»W10C170-F t7"55 b 1 UO 




150 WATT CROSSOVER 

(With protection circuit) 

■ Build your own high- 
quality 5-way speaker 
system. ■ These units 
can handle 150 watts 
RMS and feature a built- 
in protection circuit. 

■ Same crossover 
used in Jensen's 
System B ■ Crossover 

points: 0-3GQHZ, 30O-1800HZ, 1600-7KHZ, 7KHZ-up; 
rear hi frequency 7KHZ-up. ■ Two L-pad controls 
Included for upper mid frequency and high 
frequency- ■ 12 dQ. octave. ■ Comes complete 
with hook-up wire and instructions, 

#50-170 
s 1 9.95 each 



WB AISO rfdV0.*.a full line of: test equipment. 

computer accessories, telephone accessories, speakers. 
television parts, flybacks, yokes, switches, fuses, lamps. 
capacitors, resistors, cartridges, slyli. wire. CATV equipmenl, 
and many more Over 4,500 items AT THE LOWEST PRICES 
AROUND! 



POPULAR 
REPLACEMENT 
HI-FI TWEETER 

■ Phenolic ring design 
used in hundreds of 
domestic speaker systems 

■ Trim profile for easy mounting in tight spaces 

■ AVa" diameter ■ 10 watt power handling capacity 

■ 3 oz. magnet ■ 2K-20K ■ 8 ohms 




$990 

S 4.20(1-3) fc(2°-up) 



OSCILLOSCOPE 
PROBE KIT 




■ Bandwidth: 10:1 position: 
100MHZ at— 3dB into 20pF 

■ Rise Time: 10:1 position 
less than 3.5 HS nominal 

■ Kit contains: 10" earth 
lead, retractable hook, 
Ic test tip, insulator, 
BMC adaptor and 
trimming tool. 



#72-010 
$26-95 (14) 




(5-up) 



AUDIO TECHNICA 

CARTRIDGE 

AT11E 




Terms 

I 



■ S10 minimum order S1 00 charge lor 
cwders under S 10. 

■ $20 minimum charge card order 

* Orders shipped UPS CO D 

* Most orders shipped wilhm 2d hours 

* Sales office open 8 30am to 6 00pm 
Saturdays 10 00am to 3pm, EST 



ELECTRONICS 

858 East Congress Park Dnve 
Centerville, Ohio 45459 
513-»34-0C31 



SOURCE NO. RE-Z 
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Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 




□ JOSOLDERLESS 
BREADBOARD PRO 
JECTS BOQK-1. 

J5.7S. Whenever possa- 
bio iho- Eintt parts are 
ujed «n sewra! pre 
fecit Even a rirw-nma 
builder can complet* 
Iho in CKCUdl 

n HOW TO GET 
TOUR ELECTRONIC 
PROJECTS WORK- 
■NO. IS .00. Hasps you 



homo-buift prcjBcls; ol 



MLNl-HATflIX 
BOARD PROJECTS 
SS-OOl A vaneTy « pre- 
lects ihal can aN be 

butffl upon a n- r.i —,a°.i::* 

board rru: has 10 smp*. 

and is 24 hah* lOAQ 



G MODERN OP-AMP 
PROJECTS. *S,t», 

Wide rfln go Ol SpOtlfll- 
ead op-amp cirpuiEa m- 
CKjQVig LO'itolS*. to- 
dalortian, L^r j-h> inpul 
mpedanee. etc, 

multe-circuit 
board projects. 

55.00- £1 (airly simple 
pFD|>KU 1h II can a> w 
buiR on a single 
fjrimpfj ■ CirOJ'1 bOVd, All 
are cowered by a flV 



' 1 JC PROJECTS 
FOR BEGINNERS, 

55. W. Inexpensrva drg<- 
lil and iinriur hC'i a/a 





s&. 


■ A 


3t 


raaaaaaaaai ^•n.'"" • 


fcaasaaasfl 




> |B|r : :' 




|H|Pin| 





P ART OF PRO- 
GRAMMING THE 1EK 
ZHB1.te.25, Topes in- 
clude lull aoreen. scroll- 
ng. PEEK * POKE. 
plul actual working 
program*. 

□ THE UN COM- 
PANION S5.0O. With 

ten 10f In* 4Y0 raga 

assembly lanrjuage 
programmer. A aueus- 
son or &9G9 laaluFoa A. 
reference work Tor [h* 



Q AHT OF PRO- 
GRAMMING THE 1K 
ZXB1. 15, 00. HOW EO 

we me- lealures □ ' the 
2XB1 in program* IM1 



are sU 1un 1o uh. 

Z INTROOUCTHDN 
TO BASIC PRO- 
GRAHHING TECH- 
NIQUES, $-5 .go Baud 

on .i . "■ : ■ : own experi- 
ence in HArnnj BASIC 



' PRACTICAL COM- 
PUTER EX- 
PERIMENTS. 54 50, 

Fills in background la 
microprocessor by con- 
slruaing lyptcal compu- 
te* ClTCurtl USlng iSr- 
Caia lege cornpaoants. 



learn tp program, 

□ A MECRO PROCES- 
SOR PRIMER. 14 JO. 

Painless approach !o 
compuling tor ma be- 
gjnnsr. SEep-by-slep 
aaplacnt compuia; op- 
et.f uons and aswrntHy. 



:; THE PRE- 

COMPUTER BOOK 
55.00. A*n#d d the 



no kncmladg* of com- 
pulers. A non -lachft**! 
discussion Ihal helps 
you enter me computer 
wood painleasty 





D AN INTRODUC- 
T10N TO VIDEO. 

15.00, Perfect 1or ih ff 

parson |.ugl about to 
buy a VCR. Discusses 
prcfl A con* ol toe va/- 

xxjs lorrnaet: vioeo 
dsca; vidmHajrt, lap* 
copying and mora. 



' } BASIC A PASCAL. 
t*.OD. Tat:« BASIC A 

Pascal anddav*lopj 
programa in boDi lan- 
gu*9*t aimuHanfloutfy 




P FIRST BOOK OF 

TRANSISTOR EQUlV- 
AL ENTS A SUB- 
STITUTES. S3.T5. 

r PRACTICAL COM- 
PUTER EX- 
PERIMENTS, *450. 



□ ELECTRONICS 

SIMPLIFIED CRYSTAL 
SET CONSTRUCTION. 
S4.S0. 

" ELECTRONIC 
HOUSEHOLD pRO^ 
JECTS. 14,50, 




' POWER SUPPLY 
PROJECTS, U.X. 

■'.'r. - 1 ,i ^ dAv^ns andi 
conilnjctiXi rjelailj lor 
alrrvjsl any power sup- 
ply iho experimenter is 
hkaiy io need 

' REMOTE COH- '.j 
TROL PROJECTS, 
5500. RidiO-oonErol 

mlra-red. visrislg iignl. A 
ultraioniC Syslom? aro 
all includtd, along wilh 
malhods o< applying 
tWTL 

ELECTRONIC 

TEST EQUIPMENT 
CONSTRUCTION. 

W.H.. ConslmcUon de- 
tails or a *4e ra/iga ol 
U41 DQifipmanr Lna ax- 
panmiinlar can budo aE 



f 1 ELECTRONS 

PROJECTS LISIHQ 
SOLAR CELLS, 15.00. 

Simpla drcuiLa lha| 
hava: nu/narous 5-p- 
pltcaLiOn* around tnc 



□ ELECTRONIC TIM- 
ER PROJECTS 15.0O. 
Tutting circuits lor 
aimoal any appliHiiOn 
tha «*£'*' <n--en!c' mighE 
■■-:■■■:■ 3 A mosl vaXraple 



' COUNTER DRIVER 

I, NUMERICAL- 
DISPLAY PROJECTS. 
14.50. Faaluras ap- 
p-calion? i projacH 
uHig various types oi 
numafc-aJ-easpJay da- 




PRACTICAL ELEC- 

TRCmHC BUILDING 
BLOCKS-SooA 1, 
»,Qtt. AH Olacxronici 
ckdurts DonaJi-1 ol s*n- 
pla building Uocka 
Wh«n you Know how to 
maka rha blocks you 
can aaairy oriala yOUT 




■ - PRACTICAL ELEC- 
TRONICS CALCULA- 
TIONS AND FORMU- 
LAE S7.S0. A basic 
rarerenoe work ihai 
bridges 1ne gap M- 
iwean compiicatajd 
technical thaory A cul 



■ INTERNATIONAL 
DiODE EOUrVALEHTS 
GUIDE S5.T5. Hatpi 

vou i.nd subs^ilulaa 'or 
the many Etifraram 



P HOW TO MAKE 
WALKIE TALKIES 
1S-0O. Describes eauip- 
manl lor ■ z<v ^dwi>i 
riandWId Opera[>Dn 
1 1 2 pagas :l muil 
reading for IP* dao>- 
caiad a 



□ ELECTRONIC 
WLCULATOR US- 
ERS HANDBOOK, 

S3. 94. Presents- 1ormu- 




d odes in use today. 

□ INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS GUIDE- 

57.50- Products ol 
mora Ihlfl IQOman- 
ufadurara are tislad A 
cross, ralarercad wirh 
possible reptacamenls 



lactont & more 1rom m# 
view oF Ihe catcutalDr 
iftar 

3 LINEAR IC EQUIV- 
ALENTS AND PIN 

CONNECTIONS- 53.25. 
Shows eourvalenls A jwi 
COnfi*Cl"Ona of 1 Popular 



uneai ICs 



□ PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS— Book ! 

16.00. drculb irwi ;■- ,. 

ceas signals. Combtnas 
wlm moat In Book 1.. 



□ SPECIAL OFFER Book I A Book 2 
PRACTICAL ELECTRONIC BUUNHQ BLOCKS 
19,00. Shipping Included. Save 11.75. 



□ ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. 14.50. 

G ELECTRONIC 

MUSIC PROJECTS. 

MJft. 

□ POPULAR ELEC- 
TRONIC PROJECTS. 
J3.T5, 

" PROJECTS IN 

OPTO-ELECTRONICS 

(SOO. 





■ I RADIO CONTROL 
FOR BEGINNERS. 
HJOL 

~ ELECTRONIC 

GAMES *4 50 

SINGLE 1C PRO- 
JECTS. S4/IS. 



P RADIO CIRCLKTS 
USING IOS. 14.50. 



ANTENNA PRO- 
JECTS. Ifi.tM. Cpvars 
practical anlanna de- 
signs includ.ng active, 
Loop a lernte typaa thai 
a#o easy & inexpensive 
lo build 

G RADIO STATIONS 
GUIDE. 54.75. Com- 
prahansrva listing ol 
Iranjmi'ia-ra. around lna 
wono Pratants loca- 
Iron frequency, power 

" LONG DISTANCE 
TV RECEPTtON 

fTVDX) FOR THE EN- 
THUSIAST- 15.00. 

Pracucal A au- 
Ihoralatrva inSrodwclen 
to Ihft unusual aspect 
ol t Ki'.y.c: 



□ CB PROJECTS. 

is. 00. A. num&»r ol 
usa'ul and mtaresting 
designs 1or CB 
acoe»of*es Speech 
processor, interference 
hlter A more 

G CRYSTAL SCT 
CONSTRUCTION. 

M.50. Packed tuU ol 

easy to dupkcala 0t- 
sigris lor ciystal rado 



1 THE SIMPLE 
ELECTRONIC CIR- 
CUIT A COM- 
PONENTS. 15.75. All 

the lundamanEal iheaiy 
needed to laad to a tel 
under stendtng ol Erie 
ijtooi* electronic circuit 
andrls Cdmponenls 

D ALTERNATING 
CURRENT THEORY. 
J5.T5, Aliemaimg cur ■ 
mnt Theory wflhoul 
wfhch mere can be no 



' ] SEMICONDUCTOR 
TECHNOLOGY, 15.75. 

Eve ryihlng you always 
needed to Know about 
sotej-slale dovicDS in 
ana w LRM 

G COMMUNICATIONS. 

$7.50, Covers mosi 



□ AN IHTROOUC- 
TTOH TO RADIO DX- 
INC. 15.00. Listen, in 
your home, to broad' 
casts Origin an ng: 



D MICROPROCESS- 
ING SYSTEM A CIR. 
CUITS. 57.50. A irury 
comprahenoAe guide 
to *■ of toe element ol 
a ffeCrOprocesaing 
system 



syslems Line, micro- 
wave, submarine, sat- 
ellite, c 5"ln mu'l-^tx 
radio A totagraphy 

□ FIRST BOOK OF 

HJ-FI SPEAKER EN- 
CLOSURES. S4.M 



: : souo state 

HOVELTY CIRCUITS. 
|3JA 



□ 2* TESTED TRAN^ 
SlSTOR PROJECTS. 
I4JS. 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762 



REIT/84 



n 



Nurnber ol books ordered 

Total Price ol Books $_ 

Sales Tax (NY State Residents) _ 

Shipping (75e 1st two books, 30e ea additional) — 

TOTAL ENCLOSED $- 



Name. 



Address. 
City. 



.State. 



.ZIP_ 
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lis will be 
coming to you 
when you 
subscribe to 
Radio-Electronics 






HELPFUL 
CONSTRUCTION 

ARTICLES... 

Test Equipment 
Hi-Fi Accessories 
Telephone Accessories 
Music Synthesizers 
Computer Equipment 
Automotive Equipment 
Intruder Alarms- 
Home & Car 
Video Accessories 

NEWS ON NEW 
TECHNOLOGY 

Computers 

Microprocessors 

Satellite TV 

Teletext 

Automotive Electronics 

Speech Synthesizers 

iC Applications 

FASCINATING 
"HOW TO DO IT" 
ARTICLES... 

Build Your Own 

Projects 
Make Your Own PC 

Boards 
Wiring Techniques 
Soldering and 

Desolrjering 
Design and Prototyping 



SPECIAL SECTION 
— SATELLITE TV 
BUYERS GUIDE 



&&*&* 

]&&-&* 




COMfU reus • video - stereo ■ technology - service 



BUILD THIS ELECTRONICS 

SATELLITE TV STEREO IN MEDICINE. 

DEMODULATOR. How images of the human 

RE s add-on lor your IH^J' 06 * nrc Produced, 

satellite TV receiver tunes 
you into stereo audio. 



RECHARGEABLE 
BATTERIES. 

How to choose 
I he one that best 
mhIs your needs. 

BUILD A 

COMPUTERIZED 
IC TESTER. 

With this automated 
tester you can quickly 
weed out your faulty 

Clltjil.il IC':.. 




SATELLITE TV 

COMPONENT 

BUYERS GUIDE. 

What's available il you wnnt 

to piece together your 

satellite receiver system . 



PLUS: 

* Drawing Board * Slnle-OI-Srilid-SI.-ile 

* Hobby Corner * New Idea 

* Service Clinic * Equipment Reports 




Radio-Electronics covers all 
aspects of the fast moving 
electronics field. . . featuring 

COMPUTERS • VIDEO • STEREO 
TECHNOLOGY • SERVICE 

COMMUNICATIONS • PROJECTS 

Get it all! 



• HOW YOtI AND THE COMPUTER 
CAN BE FRIENDS... 

Getting Started 
Programs, Circuit 
Design, Games 
AIQ-O/A Interfacing 
Peripheral Equipment 

* NEW AUDIO DIMENSIONS 
FOR YOUR PLEASURE... 

Noise-Reduction Devices 
How lo Connect that 

Extra Add-On 
Hi-R Accessories 
New Technology 

• TV WONDERS FOR YOUR 
FUTURE., 

Latest Receivers and 

Circuits 
The Home Entertainment 

Center 
Projection TV Today 
Satellite TV Receivers 
Jack Darr's Monthly 

Service Clinic 
Service Problems and 

Solutions 

* REGULAR MONTHLY FEATURE! 

DESIGNERS NOTEBOOK 

by Robert Grossblatt 
HOBBY CORNER 

by "Doc" Savage, K4SDS 
STATE-OF-SOUD-STATE 

by Bob Scott 
WHAT'S NEWS, new 

products, stereo news 
VIDEOGAMES, new 

products, game reviews 
and NEW IDEAS. STEREO 
PRODUCTS, NEW 
COMPUTER PRODUCTS 
FOR HOME/JOB and 
MUCH MORE! 



Subscribe today to Radio-Electronics! Don't miss a single 

issue and... you save as much as $22.83 off the 

single-copy price. 

When you select one of the subscription offers listed on the handy 

coupon — you'll be assured of having your copy reserved, 

even if it sells out on the newsstand. Make sure 

you get all the excitement in every issue of 

Radio-Electronics, every month, 

by filling in and mailing the 

coupon, today. 



Mail to: Radio-Electronics 

PO. Box 2520, Boulder, CO 80322 



Every Month! 
Get the Best— Mail Today! 



7HL4S 



□ 1 Year - 12 issues only $12.97 (You save $10.43 olf the single-copy price.) 

□ 2 Years - SAVE MORE1 - 24 issues - $23.97. (Save $22.83 off the single-copy price. 



□ Payment Enclosed 
G Bill Me 



Name- 



(please print] 



Address. 
City 



-State . 



-Zip Code . 



Oiler Valid in U.S. and Canada Only 
Allow 6-8 week* tar delivery of first issue. 



Canada — Add S3.00 per year 
Offer Valid in U.S. Funds Only 
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$139.95 



{516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y, 11725 



Philips Remote 
A Cable Converter 

• Micro crjfTipuEIT itch/iofi&OT ■ Duirtz conEnrjItd 
"C I Ik*, in CftiL-re £ jrhiri dr.l! • 60 chjinM 
»«[flfii • ProgijirrruBta i>™ avi 1 on * U 
"£■-!■ iEQ 3 1 r i floe* ■ Fivprdi cfutir#i mtm- 
OiTf A .retail 0ta ion * Witmi Ajn-J hptf 

■fl'rJ rtd innsirirEI*' lyj^BPi • AulomaR Sin* 
:u*ii • Mip'jfc** ta jfli 1 rjfini leicwdori • Oru 
ft*' iirriniy service 



SPEAKER PHONE 



Model an- a dm 

Ha nis Free Conversation 
Modular Connectors 
Push Sullon Dial 
Volume Control 
Mute Hold Bulton 
Pulse Tone Swilcltable 
Last Number Reuial 




S44.95 



GREEN AND AMBER MONITORS 

12" Sakata Green $119.00 
12" Sakata Amber $129.00 



REFURBISHED MONITORS 

9" and 12" Bel! & Howells 

or GBC Commercial Grade 

as low as 

S1 0. 00 off with a purchase <jon nc 

of 2 refurbished monitors ,pga ■ 3,J 



a 



BECKMAN CIRCUITMATE DM73 

• .5% basic Voc. Accuracy CGO OR 
probe-sized dmm *UJ.3U 

• 4 ac dc voltage ranges (autoranging) 

• 4 resistance ranges lautoranging) 
■ continuity beeper 

• louch bold" button 
Other Curcuilmate Meters Available 



Jerrald 58 Channel Wireless 
Remote Converter S109.95 - 

Jerrold 36 Channel Remote *• 
CATV Converter w/on/off Fine 
Tuning S94.95 



4 Chan nel VHF to UHF 
d^.-T-i Block Converter 

fll " - ?.B 28.95 Ea. 

"T -■'-^ m 24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cable-5 S3E.95 



BEFORE YOU PAY SS FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF 



Telephone Line Analyze Model #1042 



c "bncboriL trial aTcc\ I 



- \nfii'*i an* tni 

- GCBGfcJ c-srunuon 



"*l Bl- v - I ■• ■* v. 

rdTfj, VQUapfl HvtH '^jl 1 * | ^v 

n cr lelephano Ine Iron %\ J^^~ _ 1 j 

L/iirK»nl«t*Kna-|Bc> "*- ft 

Vtnfm artprwr m l»m paHnty Inn an C1Q QR 



PROFESSIONAL 
TELEPHON E PRODUC T TESTER 

Features: MODEL 1045 V"-"""^ 

► Pmvwlsi basic opfriucin Mill fer \ J 

HrsIM AM MfrH«M MoDrNVH \_^«^^^^^^ 

■ntk^Aj meruit ind imIwtmk ^^^^ 

$335.95 



pn* cf fcnO-u™ ^*0-on« 




Volume 



Visa MC BAC Air". A || ..... 
otices include -IS. cash discount 



Mn Ordei 525 00 Sniopincj 

International shipping Atwi 
Pi ices subject 10 change 
witnout notice ; 

COD 2 0Q E*l« 
'Add'l snipping 
for monitors 



1516) 

499-9500 

TEL EXiriSUZT SI'.MtTAM 



n 10 ftUO »50 

^6 00 la 2500Q 14 50 

251 00 to 50008 5600 

5010010 75000 $850 

/5I0OIO 100000 412 0O' 

Over 100000 Si? M 

Mon ThTuWF Sa 

9-8 9-6 9:30-5 
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CIRCLE 36 ON FREE INFORMATION CARD 






THE POMONA PROMISE 

Our constant goal is to provide the design engineer with 
the best banana plugs and jacks made in this country. 

Or anywhere. 




And we've been doing it for 
a long time. Since 1951 in fact. 

That's when we promised 
there wouldn't be anyone in the 
world who could design and pro- 
duce banana plugs and jacks the 
way we could. 

The world agreed. 

Naturally as the years have 
passed, we've improved upon our 
original designs. So much so that 
today our banana plugs and jacks 
are out there alone. In their own 
class. 

The same can be said for ev- 
ery other product we design and 



produce. And each and every one 
of them is trusted by the profes- 
sionals of the electronics industry. 

At ITT Pomona Electronics, 
we know there is no such thing as 
standing pat. We also know that 
your needs change and your ex- 
pectations become greater as the 
demands become more severe. To 
this end we will continue to create 
a better way A better product. 

That's a promise. 

All of our products are 
described and illustrated in our 
General Catalog, and it's free. Just 
call (714) 623-3463 or 623-6751. 

CIRCLE 54 ON FREE INFORMATION CARD 



TWX 910-581-3822, Write to us at 
ITT Pomona Electronics, a Divi- 
sion of ITT Corporation, 1500 E. 
Ninth St., Pomona, CA 91766. 

In Europe: ITT CANNON 
BELGIUM S.A./N.V. Rue Colonel 
Bourg Str. 105 Space A (B.3) 1140 
Brussels, Belgium. Phone: 02-735- 
6094. 

Our products are available 
through your favorite electronics 
parts distributor. 



ITT 



Pomona Electronics 



TPk^ 2236100MHZ 

Ul\ OSCILLOSCOPE 



THE ANSWER 
BY ANY MEASURE 



100 MHz scope, counter, timer, 
multimeter: All one integrated system, 



100 MHz dual 
time base scope. 

3.5 ns risetime; 
sweeps from 5 s 
to 5 ns/div; alter- 
nate sweep; ±2% 
vertical/ horizontal 
accuracy; vert- 
ical sensitivity to 
2 mV/div @ 
90 MHz. 



9-digit fluores- 
cent display. 

Digitally accurate 
readouts accom- 
pany the CRT 
waveform. Error 
messages and 
prompts also 
appear on the 
display. 



Dc volts and ac 
coupled true 
RMS volts. Mea- 
sured through the 
Ch 1 scope input. 



Gated measure- 
ments. Use the 
scope's intensified 
marker to measure 
frequency, period, 
width and to count 
events within 
specified portions 
of the signal, 



Auto-ranged, 

auto-averaged 
counter/ timer. 

Frequency, period, 
width, delay time, 
i-time, plus total- 
ize to more than 
8 million events 
— with 7 digits 
plus exponent 
displayed. 



Auto-ranged 
DMM. Use floating 
DMM side inputs 
with up to 5000- 
count resolution. 
Get precise read- 
outs of average dc 
and true RMS volt- 
age. Measure 
resistance from 
mi Hi ohms to 
gig ohms. 




Now make measurements 
faster, easier, with greater 
accuracy and user confidence. 

The Tek 2236 makes gated coun- 
ter measurements, temperature, 
time, frequency, resistance and 
voltage measurements push- 
button easy. You see results con- 
currently on the 9-digit numeric 
readout and CRT display. 

Its complete trigger system 
includes pushbutton trigger view, 
plus peak- to- peak auto, TV 
line, TV field, single sweep and 
normal modes. 



At just $2650; the 2236 
includes the industry's first 3-year 
warranty on all parts and labor, 
including the CRT 

integrated measurement 
system. 3-year warranty, 15- 
day return policy. And expert 
advice. One free call gets 
it all! You can order, or obtain lit- 
erature, through the Tek National 
Marketing Center. Technical per- 
sonnel, expert in scope applica- 
tions, can answer your questions 
and expedite delivery. Direct 
orders include operating and 



service manuals and worldwide 
service back-up. 

Call toll-free: 
1-800-426-2200, 
Extension 144. 

In Oregon, call collect: 
(503) 627-9000, Ext. 144. 
Or write Tektronix, Inc. 
RO. Box 1700 
Beaverton, OR 97075 



Tektronix 

COMMTTTED TO EXCELLENCE 



Copyrighl © 1983. Tektronix, Inc. All rights reserved, TTA-324. "U.S. Domestic price RO.B. Beaverton, Oregon, Price Subject to change. 



